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HUNGARIAN ROYAL PALACE 


BUDAPEST, HUNGARY 
Most of the famous buildings of the world 
are equipped with Ous Elevators 

KY ERY part of this beautiful Palace was designed and 

built by Hungarians—except one. This was the 
clevator installation. 
When they needed elevators in keeping with this structure 
of white Hungarian marble and sandstone, there was only 
one firm considered—the international firm of Otis. ‘Two 
passenger elevators were supplied, and in those days they 
were used by the Emperor, members of the Royal House- 
hold, and guests. 


That was more than twenty years ago. Otis was then the 
leader in the elevator industry, as Otis is now. 


In palaces of kings, in the greatest and the tallest office 
buildings of the world, in residences, ships, towers, theatres— 
everywhere where vertical transportation is required, you 
will find Otis Elevators—the safest and most efficient of all. 


OTIS ELEVA TOR Cowra nN Y 
Offices in a!l Principal Cities of the World 


The WORLDS WORD for 
ELEVATOR SAFETY 
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SPRACO PRODUCTS 


Spraco Products include 
SPRACO COOLING POND 
SYSTEMS as illustrated at 
the left. This System is in- 
stalled in Kokomo, Indiana, 
at the works of the Pitts- 
burgh Plate Glass Company. 
It has a capacity of 15,000 
gallons per minute and is 
used to provide cool cireu- 
lating water for an 8,000 K. 
W. steam turbine plant. 
SPRACO COOLING POND 
SYSTEMS are in use with 
1,058 power plants, ice 
plants, sugar mills, rubber 

factories, ete., in the U. S. A. and twenty foreign countries. Send for Bulletin ‘‘235-T.”’ 


SPRACO ‘‘FIRE-FOG”’’ SYSTEMS, illustrated and described elsewhere in this 
issue of the ‘‘“NEWS” are spray systems applied to log piles for fire protection and 
preservation. Send for Cireular ‘'519-T.’ 


SPRACO AIR 
WASHERS, | il- 
lustrated on the 
right, are in use in 
Power Plants to 
prevent dust and 

| dirt from enter- 
ing Turbo-Gener- 
ators, thus keep- 
| ing them cool and 
| insuring against 
“burn-outs.”’ 
Bulletin ‘‘257-T.”’ 


SPRACO 

PNEUMATIC 

PAINTING EQUIPMENTS, illustrated in 

operation at the left, apply all kinds of paint 

by the use of compressed air. One ‘‘handy’”’ 

workman will do the work of from 5 to 7 

skilled painters and do it better. Cireular 
“ior,” 


wee Spray Engineering Co. 
srmco'_ couere 60 High St., Boston, Mass. 


Manufacturers also of Vaughan Flow Meters, Irrigation Equipment, Self-Clean- 
ing Strainers and Nozzles for All Purposes such as Aerating Water, Washing Gases, 
Spraying Asphalt, etc. 





The character of your college training is no 
more important than the determination of the 
direction in which it must be used when com- 
pleted. 












Naturally you will prepare yourself to take 
part in those industries which will offer the 
widest field to your abilities and the largest 
degree of reward for your efforts. 












The organic chemical industry, indispensable 
as it is, to practically all other industries, 
affords opportunities which are without limit, 
to technically trained minds. 





National Aniline and Chemical Co., Inc. 
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LIVING CONDITIONS AT SEA 


Since the time of the Roman Emper- 
ors, who humored their subjects into 
submission, by providing plentifully 
“panem et circenses,” it has been a rec- 
ognized fact that a well fed populace is 
far more easily managed than an ill fed 
one, and that a satisfied worker will do 
twice as much work as a dissatisfied one. 

This old truth has experienced a tre- 
mendous reawakening in comparatively 
recent times with the development of 
industry, until today we have “Human 
Engineering” as an acknowledged and 
highly important branch of modern busi- 
ness. 

But today we know that, to make a 
man industrious and efficient, it is not 


enough to satisfy the wants of his stom- ° 


ach, but that it is of equal importance 
to provide him with clean, light, and 
sanitary surroundings at his place of 
work, as well as at his home. In addi- 
tion, we recognize that even this is not 
enough, but that for a man to be at the 
highest point of efficiency at all times, 
he must have a reasonably short working 
day, allowing time for recreation. 

If viewed in this light, the philanthrop- 
ic schemes, put in effect in recent times 
by many large concerns, lose their as- 
pect of charity and paternalism and take 
their place in line with other plans, as, 
for instance, scientific management, that 
aims to increase industrial efficiency. 

There is one industry in which this 
factor is of importance but in which, 
strange to say, it has been most flagrant- 
ly neglected. Moreover, this industry is 
not of minor, but of capital importance, 
nay, absolutely essential to the life of 
every civilized nation—the shipping in- 
dustry. 

To understand fully the following dis- 
cussion let us contrast the workman 
ashore with the marine worker. 

If a workman ashore is not satisfied 
with his living conditions, nothing pre- 
vents him from changing at any time. 
This, from the very nature of his occu- 
pation, is impossible for the seaman. A 
seaman “signs on” for the duration of a 
round trip or for a definite length of 
time. During this period of contract no 
man could leave the ship on his own ac- 
cord, no matter how bad the food, the 
living quarters, or the treatment was, 


BOIT PRIZE,ESSAY 
By,K. E.’{SCHOENHERR,,’22 


until the ship returned to a “home port.” 
If he did so, he was classed as a deserter 
and thus lost his wages, clothes, and 
other belongings. This is still the pro- 
ceeding in many foreign countries, but 
has been somewhat modified in the Unit- 
ed States by the LaFollette Seaman’s 
Act, passed some three or four years ago, 
so that now, in American ships, a seaman 
can leave on request in a foreign port, 
but can claim only half of the wages 
earned up to that time. 

This shows that a seaman, partly by 
the nature of his trade, partly by law, 
is bound to a ship, once he begins 4 
voyage, whether he likes it or not, and 


The Boit Prize was won by Mr. 
Schoenherr with his “Living Condi- 
tions at Sea’’ which is an able dis- 


cussion of the new Science of Human 
Engineering. This essay was chosen 
from over one hundred which were 
submitted—Editor. 





it makes it apparent that it is the duty 
of both ship builder and employer to 
provide for the seamen, in an equal or 
even greater measure, those comforts 
and advantages which are enjoyed by a 
workman of the same class on shore. 


Apparent as this is, this is unfortunate- 
ly very rarely recognized in spite of law 
requirements. The law of the United 
States says: (March 4, 1915) “That on 
all merchant vessels of the United States, 
the construction of which shall be begun 
after the passage of this Act, every place 
appropriated to the crew of the vessel 
shall have a space of not less than one 
hundred and twenty cubic feet, and 
not less than sixteen square feet meas- 
ured on the floor or deck of that place, 
for each seaman lodged therein, and 
each seaman shall have a separate berth 
and not more than one berth shall be 
placed one above another; such place 
or lodging shall be securely constructed, 
properly lighted, drained, heated, and 
ventilated, properly protected from 
weather and sea, and, as far as practi- 
cable, properly shut off and protected 
from the effluvium of cargo or bilge wa- 
ter.” 

In regard to food, similar detailed re- 
quirements as to kind and quality are 
laid down by law. 
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This sounds all very good to the cas- 
ual reader, but these laws, when inter- 
preted, do not bring about satisfactory 
conditions. It is hard for anyone who 
has never actually lived in the forecastle 
of a vessel, to get an adequate idea of 
what a sailor’s life is. 

Let us imagine we are on board a big, 
square rigged sailing vessel, on a trip 
from a North Atlantic port to the west 
coast of America, somewhere in the vi- 
cinity of Cape Horn. It is during the 
first part of a pitch black, stormy night. 
The ship is close hauled on the starboard 
tack, beating up against a driving South- 
easter which heels the big ship over 
until her lee scuppers are awash and 
which sends almost continuous showers 
of icy cold spray over the weather bow. 
Half of the crew, the “Starboard Watch,” 
is huddled close together on the poop 
deck, clad in heavy oil skins and sea 
boots. The man at the wheel strikes 
“one bell.” “Time to call the watch,” 
shouts the mate, “tell them to get ready 
to tack ship at twelve.” These words 
draw low curses from the men, for they 
all know that this means an hour extra 
work in the wet and cold—an hour taken 
from their rest. 

But there is no help for it, at twelve 
all hands are at work. At one, a crowd 
of tired, disgruntled men tumble below, 
in drenched clothing, with aching hands 
and shaking limbs. Their quarters are 
in a house on deck, reasonably roomy, 
but certainly all but inviting. The light 
of a smoky old kerosene lamp, swinging 
to and fro with the rolling of the ship, 
shows tea kettles, tin mugs, clothing, 
shoes, and various other articles, littered 
over the floor, as they have been thrown 
out of place by the rolling of the ship. 
The air is foul and heavy with kerosene 
odor, because both portholes and doors 
have been kept tightly closed, to prevent 
the water from coming in. 

Dead tired, the seamen lie down in 
their berths, some too tired or indifferent 
to wholly undress, and needless to say, 
night garments are unknown to the sail- 
or, for, to change clothes every four 
hours would take too much time. His 
berth consists of a straw mattress, that 
is worn hard as a rock by two months’ 

(Continued on Page 190) 











THE VALUE OF A RESEARCH LABORATORY 


By V. E. HILLMAN 


Metallurgist, Crompton and Knowles Loom Works, Worcester, Mass. 


There is an infinite number of differ- 
ent kinds of research. There may be sta- 
tistical research which deals with the 
compilation of data. There may be finan- 
cial research which studies the monetary 
systems of the different countries. There 
may be historical research which aims to 
prove or disprove the authenticity of 
dates, events, and epochs. Research, 
therefore, need not necessarily be allied 
with the Engineering profession. This 
article, however, will deal with those in- 
vestigations which are of immediate in- 
terest to the Engineer. 

What does research mean? Intelligent 
inquiry—examination—search after truth 
—investigation. At the outset, it may be 
well to distinguish between pure and ap- 
plied research. Pure research is under- 
taken primarily for the purpose of enrich- 
ing knowledge; whereas, applied research 
has a more tangible motive in view, 
namely that of financial gain or a suit- 
able return on the investment. Generally 
speaking, manufacturing concerns are 
interested in applied research from the 
standpoint of increased production, and 
commercial profit. Occasionally, how- 
ever, large corporations take a broader 
perspective of the situation, and appro- 
priate vast sums of money for investiga- 
tions which are of a purely theoretical 
nature. The General Electric Company, 
for instance, studied the dielectric phe- 
nomena in the air. No immediate or 
direct benefits were in evidence, but be- 
fore the research was completed, it led 
to the re-design of practically all high 
power transmission apparatus. 

By the same token, the nitrogen lamp 
and the wire drawn tungsten filament 
were developed. It is estimated that if 
carbon lamps were used exclusively to- 
day, the country’s annual electric light 
bill would be four hundred million dol- 
lars greater. Consequently, investiga- 
tions which have been undertaken in the 
interest of science, have frequently 
proved to be of the greatest value to in- 
dustry. 

Scientific and industrial research are 
of national and economic importance. In 
America, we have the National Research 
Council, the Arthur D. Little Corporation, 
the Mellon Institute, the Rockefeller In- 
stitute, the Carnegie Institute, and the 
Bureau of Standards. The laboratory at 
Washington cost over one million dollars 
and the annual maintenance charge of 
the institution is six hundred thousand 
dollars. Several years ago, Great Britain 
appointed a committee of the Privy Coun- 
cil to investigate the value of research. 
Upon the recommendation of the commit- 
tee, Parliament appropriated one million 
sterling, for furthering the project. 


France has a new research laboratory. 





Australia and Canada have made the sub- 
ject a matter of Governmental inquiry. 
Japan is organizing a research institu- 
tion. She is now soliciting an endow- 
ment of eight million yen. Germany 
thrives on research. The quality of her 
explosives, dyes, essences, and drugs, 
needs no comment. She has even taken 
the “squeal” out of pig iron production. 
It is a well recognized fact that blast 
furnace gases are rich in carbon dioxide. 
Knowing that the presence of this con- 
tributes to the development of farm 
products, the Germans conceived the 
idea of piping the gas to the gardens 
and fields, thereby enriching the atmos- 
phere with the gases that aid in the 
growth of vegetable life. Briefly, the 
carboniferous age, is in a measure, repro- 
duced. By way of hyperbole, it may be 
said that potatoes attain twice their orig- 
inal size, strawberries are sold by the 
piece, and corn must be halved before 
it can be eaten on the cob. 

Progress and industrial advancement 
are primarily dependent upon research. 
Systematic investigation is distinctly 
profitable. For instance, the total ex- 
penditure of the du Pont Company for 
research during the period 1912-1915 was 
one million two hundred thousand dollars. 
The saving effected by the laboratory 
during that interval was fourteen million 
dollars; a rate of return of 1166% on the 
investment. Every problem, however, is 
not a nugget. Due allowance must be 
made for disappointments. The return 
on the investment is usually a function 
of time, patience, and dogged determi- 
nation. Germany spent five million dol- 
lars, and seventeen years of time, in the 
development of synthetic indigo. 

The long distance telephone owes its 
early success to research. When trans- 
continental telephony was first proposed, 
the idea was looked upon with disfavor 
because of the expense involved in re- 
constructing all the telephones then in 
use, and providing them with new trans- 
mitting equipment. Investigators began 
to work on the problem, and in a compar- 
atively short time, they developed the 
amplifier, which made it possible to talk 
from coast to coast, without scrapping 
the telephone equipment originally in- 
stalled. 

The present day efficiency of railroad 
rails is due to the untiring efforts of re- 
search metallurgists. The laboratory 
studied the causes of rail failures, and 
found that the trouble was due to slag 
inclusions in the metal. These impuri- 
ties were entrained in the steel at the 
time of manufacture, and they acted as 
seats of rupture when the rail was placed 
in service. A metallurgist discovered 
that the addition of ferro-titanium would 
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clean the metal. The titanium acts as 
a scavenger which purges the steel of its 
impurities. In late years, railroad acci- 
dents due to rail failures have been re- 
duced to a minimum. Ferro-titanium is 
now used as a cleanser in all steel mills. 
It holds the same relation to the steel 
industry, that “Dutch Cleanser” does to 
the housewife. 

Metallurgical research has made many 
valuable contributions to the arts. Metal- 
lurgists discovered that steels containing 
35 to 38% nickel have a co-efficient of 
expansion which is less than that of 
any metal known; it amounts to prac- 
tically zero. Steel of this composition 
is used for clocks, geodetic instruments, 
surveyors’ tapes, ete. Further investi- 
gation showed that the addition of 46% 
nickel would produce a metal whose co- 
efficient of expansion is equal to that 
of glass. The practical application of 
this discovery was that the metal could 
be used in place of platinum for the con- 
struction of electric lamps. 

Other investigators added. various per- 
centages of manganese to steel. They 
discovered that the addition of 12% man- 
ganese produced a metal that was ex- 
tremely hard and resistant to wear. 
What is the practical application? To- 
day 12% manganese steel is used for 
burglar proof safes, and armor plate. 

In England, investigators added vari- 
ous percentages of chromium to steel, 
and found that 12% of this element pro- 
duced a stainless steel, which is unaffect- 
ed by rust, acids, and the juices of citrous 
fruits. What is the practical application 
of this discovery? Today, we have cut- 
lery ware that is unaffected by rust and 
the staining action of lemon juice. 

Many industries set aside a certain 
sum annually for co-operative research. 
For example, in the American Canning 
industry, most of the plants are small, 
and they operate only a few weeks in 
the year. Each concern could not afford 
to maintain a laboratory; hence, the vari- 
ous manufacturers have adopted a cen- 
tral laboratory to investigate ptomaine 
poisoning, the faulty color of foods, and 
spoilage. Therefore, it is apparent that 
research has many ramifications. 

The home of research is the laboratory. 
The facilities of a laboratory will double 
every five years in a progressive manu- 
facturing establishment. Industrial lab- 
oratories may be classified in three divis- 
ions: 

(1) Laboratories that delve into pure 
theory and the fundamental sciences as 
sociated with the subject. 

(2) Industrial laboratories which di- 
rect their energies to the improvement 
of products and processes. 

(Continued on Page 188) 














AUTOMATIC STEERING AND CONTROL DEVICES 


By E. E. WINKLEY, ’91 


Manager, E. E. Winkley and Company, Lynn, Mass. 


Since primitive days it has been man’s 
aim to improve upon the means of provid- 
ing himself with food and covering and 
to render his existence more safe. To 
these ends he utilized the log to cross 
streams, lashed them together in rafts 
to make longer trips, hollowed them to 
make journeys easier, added sails, then 
power. Also to protect himself offensive- 
ly and defensively he has striven to ac- 
quire weapons and agencies to do his will 
at a distance. 

One of the most recent examples of this 
age long struggle is the development of 
devices under the control of which un- 
manned vehicles of any kind, land, air, 
surface-marine, or sub-marine can be me- 
chanically caused to travel from one 
point to another over routes of any de- 
gree of irregularity the major factors of 
which are ascertainable in advance. 

Immediately following the early dem- 
onstrations of the gasoline engined air- 
plane, the writer conceived the idea of 
the Aerial Torpedo. On consideration it 
is readily perceived that this type of 
automatic navigation dominates all others 
in the number of factors to be dealt with: 
i. e., taking off, ascending to and holding 
the desired altitude, maintaining stabil- 
ity, directing the craft on its course, and 
descending upon the objective. 

Among the many factors which are 
vital to the problem, especially as it re- 
lates to above-the-surface vehicles, is the 
necessity of controlling them under con- 
ditions which would best contribute to a 
successful issue; that is, under cover of 
either darkness or other natural or arti- 
ficial screens. This condition would seem 
to demand that the guiding and control- 
ling elements be carried by the vehicle 
and that while on its mission they be not 
susceptible to any external influence 
within the control of friend or foe ex- 
cept collision. It is also highly desirable 
that such devices. be capable of quick 
manufacture in large quantities, that they 
be relatively of low cost, light, and easily 
transferred from one vehicle to another 
should occasion require. 

Having thus determined upon some of 
the conditions, the principal effort ex- 
pended in research and in the develop- 
ment of these inventions has been along 
mechanical lines harnessed to natural 
phenomena such as pressure, gravitation, 


earth’s magnetism, centrifugal force, 
light, ete. One of the first mechanisms 


developed and the one on which the most 
time has been expended and the most 
publicity attached is the Automatic Steer- 
ing Device. From the engineering point 
of view this time and energy expended 
has been fundamental, because a mechan- 
ism able to automatically guide a vehicle 
from point to point in co-operation with 
some natural force would be substantial- 





ly the sarne mechanism required to con- 
trol a craft in any other plane of action 
when acting in co-operation with the nat- 
ural forces inherent to that plane. For 
example, a mechanism responsive to the 
angle of the axis of a vessel with respect 
to the compass and capable of actuating 
the rudder so as to counter-act variations 
of that angle would also maintain stabil- 
ity and distance above or below the sur- 
face when acting with gravity or pressure 
or any other force peculiar to the situa- 
tion. 

The first experiments with the steering 


ly set their controlling mechanisms so 
as to bring them to the approximate 
position of the objective, pick out the 
objective and destroy it; or to send 
super-torpedoes out to destroy a block- 
ading squadron cruising off the coast, re- 
quiring to know only the general location 
of such vessels; or to destroy machine 
gun nests with unmanned tanks; or to 
set a tractor and. gang plow at work on 
a wheat field and have it finish the job 
without attention. 

A launch lies at its mooring in the 
anchorage basin. Its owner had been 





THE HUMAN BOAT 


By setting various devices on the boat it can be made to slip its moorings and come into 
dock at any time desired and then turn around and proceed on its course. 


mechanism made use of the magnetic 
compass as the master control. Mecha- 
nisms were developed to act in harmony 
with compass action which steered the 
vehicle in which they were mounted as 
desired. This mechanism had to be of 
such nature and construction as to avoid 
disturbing compass action and was neces- 
sarily of a sensitive character. Because 
the magnetic compass is so easily affected 
by a variety of influences, some of which 
could be readily of a sensitive nature, 
its use was discontinued and the gyro- 
scopic compass substituted. Use has 
demonstrated its dependability under all 
the conditions surrounding the problem. 

In addition to being able to detect the 
changes of angle between the course of 
the vehicle and the position of the com- 
pass or other guiding element, and to 
actuate the steering motor in relation 
thereto, it is also necessary to anticipate 
the near approach of the vehicle to its 
true course again in order that the rud- 
der or guiding means shall resume its 
normal position and prevent the vehicle 
from over-correcting its course and in 
consequence pursuing a zigzag path. This 
anticipatory action varies with the type 
of vehicle. It is also necessary to have 
means for varying the angle between the 
course pursued and the position of the 
compass in order to change the course to 
a new direction as required. 

The practical obstacles in the problem 
have been so far overcome that it is now 
entirely possible to send aerial torpedoes 
far into enemy country, having previous- 


173 





seen on the previous afternoon to place 
a perforated ribbon on a reel, set several 
dials, adjust a time clock, close and lock 
the mechanism. Nine o’clock in the 
morning; the engine starts, the mooring 
is slipped, the boat comes up the chan- 
nel to the landing. *The owner and his 
guests step aboard. The boat backs out 
into the stream, turns and is off, down 
the river and across the bay. On several 
occasions when other craft cross its path, 
the owner momentarily moves a small 
dial, otherwise he pays no attention. The 
harbor is reached, the irregular stretch- 
es of the channel are threaded and the 
landing is made. A dream—yes—of yes- 
terday but not of today. 

Tests of the major mechanisms re- 
quired to do all that is implied in the last 
two paragraphs were carried out at Great 
Bay, New Hampshire, during September 
and October, 1919. Since then the in- 
strumentalities have been refined and fur- 
ther developed, and on November 7th, 8th, 
and 10th, 1921, demonstrations were 
made with press correspondents, camera 
men, invited guests, and officers present 
to witness the first oecasion when an 
unmanned boat, guided solely by mechan- 
ical devices carried within and not sub- 
ject to interference from without, navi- 
gated the winding channels of Rowley 
River, Mass., covering various courses as 
suggested by the observers; an event 
marking one more step in the effort to 
extend the reach of the human arm and 
to add strength to man’s efforts to feed, 
clothe, and protect himself. 















THE PROTECTION OF LOG PILES BY ARTIFICIAL FOG 


By B. R. T. COLLINS, ’88 


Chief Engineer, Spray Engineering Company, Boston, Mass. 


Among recent developments in the 
field of Spray Engineering is the produc- 
tion of artificial fog for the protection of 
log piles from fire and also for the prac- 
tical prevention of decay, if the logs are 
maintained in a properly saturated con- 
dition. 

Mr. F. J. Hoxie, °92, first suggested 
the idea of producing fog over the entire 
surface of a log pile by means of small 
nozzles placed at proper intervals and 
operated at sufficiently high pressure to 
completely convert the water into a 
floating mist or fog. 

This fog, which closely resembles nat- 
ural fog, deposits on the surface of all 
the exposed logs in the pile, covering 
them with a thin film of moisture, and 





chance of success not only must there 
be available an _ exceptionally large 
amount of water per minute, but the 
supply must have such a capacity of be- 
ing maintained at maximum draft for 
several days. In case of several large 
piles in which a fire in one exposes the 
others, a continuous supply of from 3,000 
to 5,000 gallons per minute for a week 
may be required to take care of sparks 
as well as the drying action of the heat 
in order to prevent the fire from spread- 
ing from pile to pile. For this purpose, 
pumps supplied from a river or other 
large body of water with an auxiliary 
gravity supply or a _ gravity supply 
through ample mains from a large res- 
‘ervoir, is about the only practicable ar- 


TYPICAL INSTALLATION OF FIRE FOG SYSTEM 
The artificial fog furnishes fire protection and preserves the wood at the same time. 


also, the water dripping down through 
the pile saturates the entire mass. With 
this “Fire-Fog System,” as it is called, 
in operation day and night throughout 
the entire dry season, the log pile be- 
comes practically fireproof because wa- 
ter-soakéd logs protected by a continuous 
blanket of fog will not ignite from sparks 
or other causes of combustion. 

Mr. Hoxie in an article on this gen- 
eral subject in the Paper Trade Journal 
of December 2, 1920, makes the follow- 
ing statements: 

“Very few of the large log pile fires 
have been extinguished by hose streams 
until the fuel has been practically ex- 
hausted, owing to the amount of heat 
set free by the enormous velocity of 
combustion ; therefore, such a fire makes 
a formidable exposure to buildings or 
other nearby log piles, much more for- 
midable from the fact that a fire in a log 
pile of from five to ten thousand cords 
has in nearly every case continued two 
days or more, whatever the water supply 
available. To fight such a fire with any 


rangement. An auxiliary gravity sup- 
ply of one or two hundred thousand 
gallons for maintaining pressure con- 
stantly for quick service and supplying 
spray nozzles, can be used as a primary 
supply in conjunction with pumps, but 
a practically inexhaustible supply is un- 
questionably necessary for effective ser- 
vice. 

“Calculations based on the constant 
and high velocity of heat generation in 
the large log pile fire, which are con- 
firmed by the lack of success in extin- 
guishing such fires, indicate that at least 
twenty to thirty thousand gallons of wa- 
ter per minute would be required to ex- 
tinguish a large log pile when well under 
way. Such supplies are nowhere avail- 
able at present; therefore, when subdiv- 
ision is to be relied upon as the chief 
means of defense, and the distances be- 
tween the subdivided piles cannot be 
very great, it is well within the range of 
possibility that a fire may spread from 
one pile to another, even after the wood 
in the first pile is nearly consumed, as 
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the radiated heat from the burning char- 
coal will be greater than that from burn- 
ing wood, and sparks will continue until 
nearly the end of the fire.” 

The above indicates the difficulties en- 
countered in fighting fires in pulp wood 
and other log piles by means of fire 
pumps and the so-called “Monitor Sys- 
tem” of hose nozzles. We believe it can 
be stated on good authority that in- 
surance on pulp wood piles at present 
rates has proved to be a losing proposi- 
tion for the companies carrying it. This 
is due to the fact that it is almost, if 
not quite, impossible to extinguish a 
fire in a large pile of dry pulp wood when 
the fire is well under way, which is com- 
monly within ten or fifteen minutes from 
the time it starts, according to 
Mr. Hoxie’s statement. 

He also states, “After the fire 
is under way the updraft caused 
by the heat will be sufficient to 
deflect large hose streams sent 
up from the ground away from 
the base of the fire, as the ve- 
locity of the water will be lost, 
and it will come to rest in the 
air directly at the point where 
the updraft is greatest. In fact, 
it is almost impossible to stop 
it with any number of hose 
streams commonly available, 
and the only practicable means 
of avoiding serious loss is to 
keep the surface of the piles 
sufficiently wet to prevent them 
from becoming ignited, and to 
have fire protective appliances 
instantly at hand to stop a fire 
in its early stages.” 

With regard to the decaying effect of 
continuous spraying of log piles, Mr. Wal- 
ter H. Snell, Assistant Professor of Bot- 
any, Brown University, formerly Forest 
Pathologist, U. S. Department of Agricul- 


ture, in the Paper Trade Journal of 
April 28, 1921, makes the following 
statements: 


“The growth of the wood-destroying 
fungi in wood is dependent upon a cer- 
tain amount of moisture and of oxygen, 
granting that these fungi have a favor- 
able food to grow upon and a favorable 
temperature. The amounts of moisture 
and air within the wood are directly re- 
lated one to the other. Wood is made up 
of cells which are hollow,—the hollow 
portions, or lumina, being large or small, 
according to the density of the wood. 
Hence, in a light wood like spruce we 
find the walls thin and empty space with- 
in the walls rather large, while in a hard 
pine, the walls are thick and solid and 
the lumina correspondingly smaller. 
These lumina of the wood cells may con- 

(Continued on Page 194) 











THE AMERICAN STUDENTS’ RECONSTRUCTION UNIT 


By PROF. WILLIAM EMERSON 


Head of the Department of Architecture, Massachusetts Institute of Technology 


America has expressed her faith in 
France and her desire to help in many 
effective and appealing ways. Seldom 
have both been better exemplified than 
in the work of the American Students’ 
Reconstruction Unit which, 50 strong, 
placed the services of its architects and 
engineers at the disposal of the Ministry 
of the Liberated Regions for the dura- 
tion of the summer vacation. It was 
what the French call a “beau geste” on 
the part of these students and the many 
friends that gave them the opportunity. 
It started through the friendship of a 
Frenchman and an American, and bore 
its first fruit in the summer of 1920-21 
under the name of the Harvard Recon- 
struction Unit. Its field of usefulness 
broadened, and the present organization 
was planned during the past winter. The 
man who has been the moving spirit in 
both organizations is Robert L. Buell of 
Harvard. The self-sacrifice and devotion 
with which he has thrown himself into 
the work has won him friendship through- 
out the personnel of the unit. Architects, 
prominent professionally, and others ac- 
tive in the field of education, have gladly 
seconded Buell’s example so that the 50 
students who worked this summer rep- 
resented 11 universities, and were chosen 
from 125 applicants presented by 15 cen- 
ters of education. 

The make-up of the Unit was as fol- 
lows: 


College Number 
We Ee fais sa ie ew een Saeoan 11 
URN, S28 gnc ore co ca vies ket 12 
POG: 2 kis cee cece eae wae 9 
NN een pooue cake OAT SER 5 
CDN iis oes os tres eee ee 4 
WRT oor a sit cies t's oav cece 3 
Georgia Inst. of Tech. ........ 2 
TENNER oii 6 iis aca doe sree sin 4. cvene 1 
GRIN orc ac Sie lacs > vate Ones 1 
POWNSVIVAMIO 5. icc sccedccs 1 
NOME cine o Vat eo oe eRe eas 1 





A GROUP OF THE STUDENTS 


This picture was taken in Evergnicourt 
W here the engineers mapped the city and the 
Architects designed a school house and town 
hall, 


M. I. T.’s quota contained the follow- 
ing men, seven of whom were architects 
and the balance engineers: A. Glenn 
Stanton, Irving G. Smith, Christopher Car- 
ven, Samuel Lunden, George Wiren, 





James Archibald, D. G. Tarpley, Daniel 
Sayre, Norman F. Patten, A. Sterling 
Kelley, Hugh M. Shirey. 

At this point it is well to speak of the 
efforts made by the Tech representatives 
to do their share towards financing their 
own. group. Merritt F. Farren, ’21, who 
with one other Tech man, Leon Keach, 
"17, were members of the Harvard Re- 
construction Unit, showed a fine unsel- 
fishness in giving his time and familiarity 
with the needs in France towards raising 
money in order that others might share 
the advantages that he had already en- 
joyed. Under Farren’s direction a com- 
mittee was formed that appealed so suc- 
cessfully to Technology’s friends that 
$2,000 was raised toward the work of the 
Unit. An almost equal amount had come 
in from other sources, and as most of the 
students were able to make some contri- 
bution for themselves, the financial needs 
of Technology’s quota were well met. 


During the last week in June, profiting 
by a 30% reduction offered by the French 
line, the Unit sailed on the “Paris,” and 
reached France early in July. One and 
all were forthwith subjected to such a 
series of luncheons, dinners, receptions, 
and teas as might well have turned the 
heads of an older group, but the young 
heads kept steady even though many 
an old bottle was opened for their benefit, 
and soon, thanks to Buell’s tireless ef- 
forts, the Unit was divided into three 
groups, each with an appointed leader, 
and sent to Verdun, Rheims, and Sois- 
sons. In these different localities, for 
the most part housed in wooden barracks 
and fed at a sort of mess table, the stu- 
dents settled down to their summer’s 
work. In order that it should not be all 
work and no play, provision was made 
that every second week-end each student 
should in rotation have his time at his 
own disposal from Friday night until 
Monday morning. This arrangement, ex- 
cept for a rather too strong tendency to 
specialize on trips to Paris, worked ad- 
mirably, and enabled all those interested 
in sketching to learn and appreciate 
France and the wealth of its possibilities 
so far as it lay within their reach. For 
others there were many other trips, and 
each location varied sufficiently from the 
others to offer a wide range of possibili- 
ties. 

In the course of the summer Professor 
Meeks of the Yale Architectural School, 
and Professor Boring of Columbia, visited 
the different Units; and the writer of 
this article also profited by his presence 
in France to see what was being accom- 
plished, and the conditions under which 
the students were living. 

At Soissons the work consisted of mak- 
ing surveys and drawings of the ruined 
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buildings. Plans were made for an open 
air theatre, a new laundry, a club house, 
and an addition to the Hotel de Ville 
(made under the supervision of the city 
architect). 

In addition to the work done in the 
city of Soissons, six men—Baker, Seys- 
ter, Stillwell, Shirey, Wachter, Metcalf, 
—at the request of the Prefect of the 
Aisne, went to Evergnicourt, a small 





HOTEL DE VILLE—RHEIMS 
Many such ruins will be replaced by buildings 
designed by American Students. 


town in the eastern part of the Depart- 
ment, about the 1st of August. Here, 
under the direction of the head architect 
of the Aisne, they made a complete sur- 
vey of this small village, as well as de- 
tailed plans for the new school which 
will include two classrooms, the mayor’s 
offices, and a room for a small fire engine. 
They also completed the plans for the im- 
proved lay-out of the village, including 
certain rectifications in property lines. 

‘The Unit at Rheims drew up plans for 
two groups of school buildings, each for 
800 pupils, and made plans for the en- 
largement of the open air school at Vil- 
lers-Allerand. Working drawings were 
made for a town hall in Courcelles-Sapi- 
court and of a model farm in the Depart- 
ment of the Marne. Surveys were made 
of three city blocks, including all exist- 
ing walls and property lines. This work 
was immediately accepted by the city 
engineer for immediate and permanent 
use. Also several topographical surveys 
were made as well as working drawings 
and calculations for a new bridge at 
Fismes. 

At Verdun the group made project and 
working drawings for a Mairie-Ecole of 
Boureilles, Dombasle-en-Argonne, and of 
Bantheville (see drawing on front cover) ; 
churches for Bantheville and Fauborg; 
and a Presbytere for Dombasle-en-Ar- 
gonne and Bantheville. 

Work of the students of engineering 
included complete survey maps of the 
towns of Belleville, Etain, and Vacherau- 
ville, as well as a topographical survey of 
the ramparts of Verdun in the vicinity 
of the station, where they are to be torn 
down to make way for new streets and 
buildings. 

In making a report on the work at Ver- 

(Continued on Page 181) 











PROFESSOR CHARLES ROBERT CROSS 


By PROF. H. M. GOODWIN, ’90 


Professor of Physics and Electrochemistry, Massachusetts Institute of Technology 


In the sudden death of Charles R. 
Cross, Professor Emeritus, 


vember 16th, the Institute mourns the 


loss of one of the few remaining mem- 


bers of its Faculty of the early seventies. 
Probably no member of the staff is re- 
membered today by so many past Tech- 
nology students as Professor Cross, 
whose Physics lectures were taken by 
every member of the Sopho- 
more Class from 1877 to 1903, 
and by at least half the class 
from that time until 1917, 
when he retired from active 
teaching. 

Charles Robert Cross was 
the son of George and Lucy 
Ann (Brown) Cross and the 
great grandson of Ralph Cross, 
a major in the American Army 
during the Revolution. He 
was born in Troy, N. Y., May 
29th, 1848, where he lived un- 
til fourteen years of age, 
when his father returned to 
Newburyport, Mass., the fam- 
ily home for’ generations. 
There young Cross attended 
the Putnam Free School, from 
which he graduated in 1865. 
His love of the natural and 
physical sciences developed at 
an early age, and the newly 
opened Institute of Technol- 
ogy seemed to offer the best 
opportunity for pursuing stud- 
ies along these lines. It was 
chiefly due to an address deliv- 
ered by Dr. Jacob Bigelow be- 
fore the Society of Arts on 
“Limits of Education” that 
young Cross decided to come 
to the Institute rather than go 
to the Lawrence Scientific 
School at Harvard. He was 
confirmed in this decision after 
@ personal interview with 
President Rogers. He forth- 
with prepared himself to enter the Soph- 
omore Class in 1867, while teaching in 
the High School in New London, Connec- 
ticut. On entering the Institute, he de- 
cided to take the course in “Science and 
Literature” (the course in Physics not 
having been established at that time), 
and obtained his training in Physics un- 
der President Rogers and Frofessor Pick- 
ering. During his senior year he acted 
as assistant to Professor Bocher of the 
Language Department. 

Graduating with the third Institute 
class in 1870, he was at once made in- 
structor in Physics. He was promoted 


rapidly—being raised to the rank of an as- 
sistant professor the following year, and 
to a full professorship in 1875—five years 


which oc- 
curred at his home in Brookline on No- 


after graduation. Upon Professor Picker- 
ing’s resignation in 1877 to assume the Di- 
rectorship of the Harvard Observatory, 
Professor Cross was appointed to the 
Thayer Professorship of Physics ana 
made head of the Department. In 1885 
he was appointed Director of the Rogers 
Laboratory of Physics. In 1873 Profes- 
sor Cross married Marianna Pike of Salis- 
bury, Mass., who died in 1900. Their 





CHARLES ROBERT CROSS 


son, Charles Robert Cross, Jr., was killed 
in 1915 while serving with the American 
Ambulance Corps in France. 

When Professor Cross assumed his 
duties as Head of the Physics Depart- 
ment in 1877 he constituted its entire 
staff. The Faculty at that time num- 
bered but 18 members, and the total 
student registration was 194. In 1917, 
when he retired after serving continuous- 
ly for forty years, his staff had increased 
to 22 members, and the Faculty and stu- 
dent body had grown in the interval to 
134 and 1957 members, respectively. 
Throughout this period of expansion, Pro- 
fessor Cross exerted a powerful influence 
in shaping the educational policy of the 
Institute. His fair-mindedness and sound 
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judgment gave great weight to his opin- 
ions not only among his colleagues on 
the Faculty, but also with members of 
the Corporation. He never advocated a 
proposition without having considered it 
in all its bearings and consequences. In 
debate his analysis of a question was ex- 
haustive, and his arguments logical and 
convincing. In matters of form and pro- 
cedure he was punctilious. He possessed 
a remarkable memory. These 
qualities rendered his appoint- 
ment on important committees 
inevitable, and to such commit- 
tee work he gave unstintingly 
of his time and thought. Ever 
just in his dealings with his 
students, he always gave them 
the benefit of any possible 
doubt in questions concerning 
their standard or conduct. He 
possessed a keen sense of hu- 
mor which at times—all too 
rare—flashed forth as brilliant 
repartee. 

As Head of a. large depart- 
ment, the keynote of Professor 
Cross’s policy was so to admin- 
ister the means placed at his 
disposal by the Corporation as 
to render the maximum possi- 
ble return to the Institute. No 
trustee could have been more 
conscientious in the discharge 
of his trust. To those in whom 
he had confidence, he dele- 
gated large authority and co- 
operated in every possible way 
with the development of such 
work as they inaugurated. In 
this respect he was an ideal 
man to work under. He was 
ever open to suggestions from 
members of his Department re- 
specting the introduction of 
new courses or modification of 
old ones. 

Owing to his clear foresight, 
he predicted the great electri- 
cal development of the 80’s, and con- 
vinced General Walker and the Corpo- 
ration, at a time when the finances of 
the Institute had to be carefully con- 
served, of the desirability of inaugurat- 
ing in 1882 the first course in Electrical 
Engineering to be offered in this coun- 
try. He undertook at first to give 
much of the instruction in telegraphy, 
telephony and dynamo electric machinery 
himself, and remained in charge of this 
Course until 1902 when, at his request, a 
separate Department of Electrical En- 
gineering was established. Again in 1900 
he most cordially co-operated in establish- 
ing the course in Electrochemistry—the 
first of its kind to be offered in the United 
States—and in 1913 he recommended the 
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establishment of the course in Industrial 
Physics. All three of these courses were 
first announced as “options” in the Course 
in Physics, and were the natural outcome 
of the work developed in his Department. 
The subsequent demand for graduates 
trained along the lines prescribed by 
these Courses demonstrated Professor 
Cross’s foresight in anticipating the trend 
of industrial developments. 


There is no doubt that the work in 
which Professor Cross took the greatest 
satisfaction and pleasure was his lecture 
course in second year Physics. In his 
hands these experimental lectures were 
developed to a degree of perfection rare- 
ly attained. The equipment which he 
gradually collected for the purpose was 
very extensive; much of it was developed 
and constructed under his direction in the 
Department Instrument Shop. The care 
with which every lecture was prepared, 
the skill with which the experiments— 
often delicate and elaborate—were per: 
formed, and above all the infinite pains 
taken to have every fact which was pre- 
sented reflect the last word in the devel- 
opment of the science or its applications, 
gave to these lectures a character which 
was unique. No one who ever saw Pro- 
fessor Cross in his lecture room “working 
up” a new experiment, often spending 
days over an apparently simple demon- 
stration in order that it might “go” with 
that certainty and perfection which char- 
acterized everything which he showed to 
his class, can realize the amount of time 
and labor he devoted every year to this 
course. The delight and pride he felt 
in the work was his reward. Certainly 
the majority of the students never half 
appreciated the exceptional character of 
the experiments they were privileged to 
see. Graduate students from other col- 
leges, however, often spoke of them with 
wonder and enthusiasm. The writer has 
never seen them surpassed in any of the 
foreign universities where the lecture sys- 
tem is supposed to reach its highest per- 
fection. As Professor Cross saw it, the 
purpose of the Sophomore Physics Course 
was to give not only a sound training in 
the fundamentals of the science on which 
engineering is based, but also to present 
its broad cultural aspects as well, and to 
this conviction he remained true to the 
end. Thus, in order that his students 
might all have the opportunity of be- 
coming acquainted with those special 
phases of physics which, for lack of 
time, it was impossible to include in 
the regular course, he gave gratui- 
tously up to the time the Institute 
moved to its present site—and with no 
small effort to himself—a series of beau- 
tifully illustrated afternoon lectures on 
such subjects as Electric Waves and 
Wireless Telegraphy, The Discharge of 
Electricity Through Gases, Radioactivity 
and Polarized Light. Those who attended 
these lectures are not likely soon to for- 
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get them. Professor Cross’s ability as lec- 
turer on Experimental Physics was early 
recognized by the Trustees of the Lowell 
Institute, and he was invited to give 
numerous courses of lectures on light, 
sound and electricity in Huntington Hall. 

Professor Cross was a member of the 
following Societies: Fellow of the Ameri- 
can Academy of Arts and Sciences, and 
from 1898 to the time of his death Chair- 
man of the Rumford Committee; Fellow 
of the American Association for the Ad- 
vancement of Science; the British Asso- 
ciation for the Advancement of Science; 
the American Physical Society; the Phy- 
sical Society of France; the American 
Astronomical Society and the American 
Institute of Electrical Engineers, of which 
he was one of the first vice-presidents. 
He was chairman of one of the three 
sections of the International Electrical 
Congress held at Chicago in 1893. In 1880 
he was President of the Appalachian 
Mountain Club. 


Outside of the Institute, Professor 
Cross was widely known as a consulting 
expert on matters pertaining to physics 
and its applications. Intimately acquaint- 
ed with the early experiments of Alex- 
ander Graham Bell carried out in the old 
Institute buildings and later with those 
of Francis Blake, Professor Cross was 
for many years the chief scientific expert 
of the Bell Telephone Company. Under 
his direction a number of important re- 
searches on telephony and allied subjects 
were carried out by his students and pub- 
lished in the Proceedings of the Amer- 
ican Academy and Technology Quarterly. 
He was also a recognized authority on 
acoustics, particularly on the standards 
of musical pitch, and published several 
important papers on this subject. With 
the development of Electrical Engineer- 
ing he served as expert in many legal 
cases, as he possessed not only the 
necessary scientific and technical knowl- 
edge, but also an extensive acquaintance 
with patent law. He wrote fluently and 
with a fine command of English. Since 
relieved from his teaching duties he has 
been busily engaged in writing, among 
other things, an admirable history of the 
Alumni Association—of which he was 
Secretary from 1876 to 1884. At the 
time of his death he was engaged in pre- 
paring a number of biographical sketches 
for the American Academy of Arts and 
Sciences. 

It was the writer’s privilege to be in- 
timately associated with Professor Cross 
as student, assistant and colleague on the 
Faculty, for over thirty years. In the 
old Department study where he and some 
four or five of the older members of the 
staff had our desks together, we had an 
exceptional opportunity of seeing his 
human side and of knowing him as a man. 
It was there in our daily intercourse with 
one another, in which the widest possible 
range of subjects were often discussed, 
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that the unusual breadth of his interests 
and fund of information became fully ap- 
preciated. He could talk delightfully and 
with intimate knowledge on music, of 
which he was exceedingly fond—(he 
rarely missed a performance of the Sym- 
phony Orchestra), on art, from a person- 
al acquaintance with most of the great 
galleries of Europe, and on Architecture. 
He had an extensive knowledge of the 
Gothic, having made a special study of 
the cathedrals of England and France 
and of their stained glass. In literature 
he was especially interested in history 
and the biography of eminent men, from 
whose sayings he could quote extensively. 
He was also a great lover of natural. scen- 
ery, and with his son—who was an intrep- 
id mountaineer—he made numerous trips 
to Switzerland, Tyrol and the Canadian 
Rockies. Indeed, a better informed or 
more cultured gentleman it is seldom 
one’s priv:.lege to meet. 

The familiar presence of Professor 
Cross at his desk, and his ever kindly 
greeting, will be sadly missed by his col- 
leagues. His devoted service to his Alma 
Mater for a period of over half a century 
and his splendid record of accomplish- 
ment have won for him the gratitude and 
admiration of all Institute men; his name 
will have an enduring place on that roll 
of honored pioneers who led in the up- 
building of our modern system of. techni- 
cal education. 


Radio to Warn Aviators.—A radio sys- 
tem designed to give information to avi- 
ators of weather conditions along their 
routes of flight has been approved by the 
Army Air Service and will soon be ex- 
tended over the entire continent. The 
plan calls for the broadcasting of weath- 
er reports, storm warnings, and all infor- 
mation affecting flying from stations es- 
tablished at the various army aviation 
fields. Construction of the necessary ra- 
dio stations is now under way but, for 
the present, will not be undertaken west 
of Ohio. 


Heating the Waters of the St. Law- 
rence is a novel plan which has been 
proposed to prevent the interference of 
ice jams with industrial projects, 
and in particular with the power devel- 
opment plants which it is proposed to 
erect on the river. Experiments are al- 
ready being carried out by the Ontario 
Hydro-Electric Commission, according to 
H. G. Acres, Engineer of the Commission. 
It is stated that although the ice jams 
prove a very serious problem, the diffi- 
culty arising from them would only have 
to be dealt with during the spring when 
the ice breaks up. 

An All-Steel Ship was launched recent- 
ly at the yards of the Merchant Ship- 
building Corporation. The vessel which 
was christened the Californian, was con- 
structed entirely of steel even to the 
masts and booms. 








AUTOMATIC HYDROELECTRIC GENERATING STATIONS 


By DORVILLE LIBBY Jr., ’95 


Pelton Water Wheel Company, San Francisco, Cal. 


Millions of horsepower of hydroelec- 
tric energy throughout the country re- 
main to be developed. Some of this 
energy will be obtained from large proj- 
ects, but for every Niagara or Keokuk 
there are hundreds of possible small de- 
velopments, individually of small conse- 
quence, but important in the aggregate. 
However, for a plant developing say 
three or four hundred kilowatts, the 
wages of even a single attendant on each 


tion, where the generator is synchronized 
by hand, whereas in the fully automatic 
station the generator is automatically 
synchronized into the transmission net- 
work. 

One of the pioneer semi-automatic sta- 
tions is Ontario Plant No. 2 of the On- 
tario Power Company, situated in San 
Antonio canyon, near Ontario, California. 

The profile of this stream is composed 
mainly of rapids and falls, alternating 





PLANT NO. 2—A SEMI-AUTOMATIC POWER STATION 
Several stations located on isolated water-courses can be controlled from a central plant. 


shift amounts to a material increase in 
the unit cost of energy, and this has, 
prior to the development of the semi- 
automatic and fully automatic station, 
interfered seriously with the construc- 
tion of such small plants. A further dis- 
advantage of the small manually-operated 
station is that the companies operating 
such stations have not felt justified in 
employing skilled engineers to control 
and operate them. On the other hand, it 
is economically feasible for the control 
of automatic stations to be in skilled 
hands. “Thus,” in the words of Charles 
P. Steinmetz, “the automatic hydroelec- 
tric station is not merely an advance in 
economy, which makes the operation of 
small stations possible, stations which 
were previously below the economical 
limit, but it is an equal advance in the 
safety and reliability of the operation 
of these stations, and therewith of the 
systems into which these stations’ con- 
nect.” 

In the development of such stations, 
the remote-controlled or semi-automatic 
type naturally came first. In this type 
the generator leads run to the main sta- 


with long stretches where the fall is rel- 
atively slight, a condition particularly 
favorable to the construction of several 
plants supplied by short conduits, rather 
than attempting to develop all the avail- 
able power at one point. The first de- 
velopment was at Plant No. 1, a manual- 
ly operated station. Plant No. 2 is 
situated about three and one-half miles 
up stream from Plant No. 1, the attendant 
at No. 1 operating the controlling devices 
for No. 2. Plant No. 3, downstream from 
Plant No. 1, is now under construction 
and is to be entirely automatic. No 
storage is available at either of the three 
plants. The capacity of each plant is 
about 20 second-feet, the flow at each 
plant being approximately the same. 
This capacity is exceeded during flood 
periods only. For five months of the 
year the stream flow may be expected to 
be 20 second-feet. For three months a 
flow ranging from 17 down to 11 second- 
feet is probable, while during the low- 
water period of the summer and early 
fall, the flow is about 8 second-feet. 

The water supply for Plant No. 2 is 
diverted from the stream, which flows 
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in two branches at this point, by two 
small dams. From the point of diversion 
it is carried 5,280 feet in a cement pipe 
line, 30 inches in diameter, and laid on 
a grade of about one foot in 400. A 
tank 10 by 12 by 12 feet serves as a 
forebay. From the forebay a 24-inch riv- 
eted steel penstock 1,413 feet long de- 
livers the water to the power house. The 
gross head is approximately 310 feet and 
the net effective head about 290 feet. 

The principal equipment comprises a 
Pelton single overhung impulse turbine 
rated at 550 H. P. for a head of 290 feet, 
and a Westinghouse 5V0KVA, 50 cycle 
generator, with a direct-connected ex- 
citer. Water is supplied through a du- 
plex nozzle, and a third nozzle is pro- 
vided to use as a bypass in case the 
plant is shut down. All three nozzles 
are operated by electric motors provided 
with limit switches interlocking in order 
to maintain fixed relative action between 
the three, and thus obtain the maximum 
possible efficiency at all degrees of load 
and water consumption. 

Speed regulation because of minor 
variations in load and the necessity for 
maintaining a continuous stream flow 
is provided for by means of jet deflectors. 
These deflectors divert any required 
fraction of the water from striking the 
buckets of the wheel, and, being actuated 
by the governor, respond instantly to 
changes in speed of the wheel. 

Plant No. 2 is controlled from Plant 
No. 1 by means of a double throw switch. 
When the plant is operating on full load, 
both power nozzles are full open and the 
by-pass nozzle is closed. If it is desired 
to reject all of the load, the duplex 
switch in Plant No. 1 is thrown to the 
“To Close” position, and the first action 
is to close the relay, which starts the 
closing of the upper power nozzle. Af- 
ter a certain predetermined interval a 
contact switch on the upper nozzle acts 
to close a relay, which starts the closing 
of the lower power nozzle. Then for a 
certain interval both nozzles are closing 
together. On reaching a certain point 
of closing, which corresponds to a prede- 
termined minimum stream flow, a con- 
tact switch on the lower nozzle acts to 
close a relay, which affects the opening 
of the by-pass nozzle. Then for a short 
interval both power nozzles are closing 
and the by-pass nozzle is opening. 

The upper nozzle, which starts to close 
first, reaches the full closed position 
first, and its limit switch acts to open 
its closing relay to prevent jamming of 
the mechanism. By the time the lower 
power nozzle reaches its full closed po- 
sition the by-pass nozzle is opened to the 
predetermined point which discharges 

(Continued on Page 186) 
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THE ENGINEERING FIELD IN URUGUAY 





By F. RAVECCA Jr., ’22, and L. A. ARTOLA, ’ 


Between the countries of Argentina 
and Brazil lies the small but progressive 
nation of Uruguay. Its land is gently 
rolling; sloping slightly toward the Uru- 
guay and La Plata Rivers on the west 
and south and the Atlantic on the east. 
The climate is temperate and pleasant, 
there being neither extreme cold nor ex- 
cessive heat. 

According to statistics, the population 





RAILROAD TER- 
INAL AT MONTEVIDEO 


CENTRAL URUGUAY 
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is about two million, the chief foreign ele- 
ments being Italian and Spanish. There 
are a few negroes along the Brazilian 
border, but the great majority of the 
people are of European extraction. 

Since the year 1900, the leaders of 
Uruguay in thought and affairs have 
clearly recognized the country’s need of 
foreign aid in developing its natural re- 
sources, realizing, at the same time, 
that. such aid can be secured only by 
careful safeguarding of commercial, fi- 
nancial, and industrial interests; and 
have set themselves to provide the neces- 
sary guarantees of good behavior. The 
result is seen in the development of in- 
ternal communication by water and rail, 
and in the growth of banks, power plants, 
docks, and other public improvements. 

Montevideo, the capital of Uruguay, 
is the most important seaport in the Re- 
public and the third in South America. 
It has excellent docks and harbor works 
which have been provided at a cost of 
over forty million dollars. Its water sys- 
tem is operated by the Montevideo Wa- 
ter Works Company, a British organiza- 
tion; and the Montevideo Gas Company, 
which is also British, supplies gas. The 
city has-an extensive street railway sys- 
tem operated by the Compania Commer- 
cial de Montevideo, Compania Transat- 
lantica de Tranvias Electricos, and also 
a state line. 

A large part of the public debt of 
Uruguay is held by foreigners, chiefly in 
Great Britain and on the European Con- 
tinent. During recent years an increas- 
ing amount of bonds has been purchased 
by investors in the Republic, and since 
the war, a certain amount of aid has 
been rendered by North American bank- 
ers. 

Uruguay has a banking institution en- 





tirely under state ownership, named the 
Banco de la Republica, which has the 
monopoly of issuing bank notes. It is 
required to keep a reserve of not less 
than forty per cent of its deposits and 
bills in circulation. This bank handles 
all lines of business and has about thirty- 
five branches throughout the Republic. 
The interest rates allowed are one per 
cent on current accounts, three and four 
per cent on fixed deposits, and six per 
cent on savings accounts. The Banco 
Hipotecario, or State Mortgage Bank, 
has been a national institution since 
1912. The State Insurance Bank has a 
monopoly of the insurance business, but 
has not made use of its right to prohibit 
private companies. 

The development of the railroads of 
the Republic has been carried on almost 
wholly by the investment of British cap- 
ital. Uruguay ranks first among South 
American countries in miles of railroad 
per square mile of territory, the country 
being served by the Central Uruguay R. 
R., the Midland Uruguay R. R., the North- 
western Uruguay R. R., the Uruguay, 
East Coast R. R., the State R. R., and the 
Montevideo-San Paulo (Brazil) R. R., 
which connects with the line to Rio de 





and several local transportation compa- 
nies which operate ships to Brazilian 
ports. Over thirty trans-Atlantic steam- 
ship lines, representing practically all 
the nations of Europe, sail from here, 
there being on the average a first class 
ship leaving for Europe every day. 
There is also a weekly service to New 
York. 

Uruguay depends largely upon foreign 
trade for its manufactured articles« Al- 
though its own manufacturing enterpris- 
es are growing, the products are princi- 
pally for the home market and cannot 
meet the demands. There are, however, 
throughout the count:y a number of flour 
mills, shoe factories, brick and tile, 
cement, and coke works. Furniture is 
made in considerable quantities, and 
large glass and bottle factories are es- 
tablished. Textile mills, making woolen, 
cotton, and linen cloth are in successful 
operation. Also, the cultivation of to- 
bacco has been undertaken in a scienti- 
fic way. By far the most important indus- 
tries, however, are the raising of cattle 
and the manufacture of meat  prod- 
ucts, these commodities forming the 
bulk of Uruguay’s exports. The produc- 
tion of meat extract is very large, most 
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PIER “A” AT MONTEVIDEO 
Forty million dollars have been spent for the development of the harbor at Montevideo. 


Janeiro. Since 1918, the Government 
has voted large sums for the survey of 
State railroads, but although new lines 
are constructed almost every year, the 
lack of raw material has made it impos- 
sible to carry on the work as planned. 

As mentioned before, Montevideo is 
the chief port. There are daily steam- 
ers across the Plata to Buenos Aires, 
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of it being shipped directly to foreign 
markets. Among the companies engaged 
in the meat products trade are the Liebig 
Extract of Beef Company, the Compania 
Swift de Montevideo, Frigorifica Uru- 
guaya, Compania Uruguayo DBrazileira 
Rio Branco, Armour del Uruguay, and the 
River Plata Sand and Farming Company. 
(Continued on Page 187) 











CARBURETION AT HIGH ALTITUDES 


By PROF. ROYAL L. WALES, ’09 


Dean of Engineering, Rhode Island State College, Kingston, R. I. 


The motor is the life of the aeroplane, 
and upon its proper functioning depends 
the safety of the aviator; hence all im- 
provements that go to increase the effi- 
ciency of the motor are of great impor- 
.tance in the advancement of aeronautics. 
The problem of carburetion at high alti- 
tudes is one of great moment and has 
been included in the research program 
of the U. S. Bureau of Standards. A 
short discussion of the nature of the 
problem and of the physical equipment 
for its solution may seem timely. 

A carburetor may be looked upon pri- 


constant as long as the conditions of op- 
eration are constant. 

With a change in the weight of air 
passing the Venturi per second, however, 
due to changed load conditions, and to 
some extent to different throttle position 
even though the quantity of air per sec- 
ond remains constant, the original ratio 
of air to fuel is disturbed. Up to the 
time of the advent of the aeroplane en- 
gine practically all attempted improve- 
ment in carburetors was directed toward 
compensating for this “load effect.” 

With the application of the gasoline 





GENERAL VIEW OF CARBURETOR TESTING 


PLANT 


In this plant the performance characteristics of carburetors can be studied and developed 
with reference to the special requirements of any service. 


marily as a combined air and fuel meter 
whose function it is to deliver to the in- 
take manifold of the engine a mixture of 
air and fuel in definite proportions by 
weight. If the engine being served is 
Operating at constant speed, constant 
load, and at constant atmospheric pres- 
sure, a very elementary type of carburet- 
or will suffice. A simple Venturi or 
choke tube in the air passage serves as 
an orifice to measure the air, and to 
produce a pressure drop (corresponding 
to gain in velocity head) necessary for 
the inspiration of the fuel. A plain tube 
or orifice connecting the fuel chamber 
with the region of low pressure produced 
by the Venturi, delivers a weight of fuel 
per second bearing a definite ratio to the 
weight of air passing the Venturi. This 
ratio, controlled by a needle valve, or 
fixed by the size of the orifice, remains 


engine to aeroplane service, however, 
another variable condition is introduced 
—that of altitude, with accompanying 
changes in atmospheric density. Theo- 
retically the ratio of air to fuel varies 
as the square root of the density of the 
air. If, then, the carburetor of an aero- 
plane engine were adjusted to give cor- 
rect mixture ratio at the ground level, 
the mixture would become excessively 
rich as the machine ascended, unless 
some further adjustments were made. 
This is true of all types of carburetors 
thus far commercially developed. 

The immediate consequence of this 
tendency, even at moderate elevations, 
is a marked reduction in efficiency in 
the use of fuel and a corresponding de- 
crease in the possible radius of flight. 
Mixture ratios suited to a maximum pow- 
er are soon exceeded and the machine 
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consequently loses, not only in effi- 
ciency, but also in ability. At higher 
levels the mixture becomes so rich as to 
prevent the regular and reliable opera- 
tion of the engine. 

It is evident, then, that the carburetor 
of an aeroplane engine requires, not only 
that kind of compensation for load ef- 
fect necessary for satisfactory automo- 
bile service, but also an additional form 
of compensation for the normal changes 
in richness with varying altitude. 

One means of obtaining such compen- 
sation lies in controlling the air pressure 
over the fuel in the float chamber. In 
the ordinary ground level carburetor 
the supply side of the fuel orifice or 
nozzle is at atmospheric pressure, while 
the discharge side is at the reduced pres- 
sure of the choke or Venturi. The quan- 
tity of gasoline which is delivered per 
second varies with the square root of 
this pressure difference. If, for any giv- 
en throat or Venturi pressure, the pres- 
sure over the fuel is reduced below at- 
mospheric, the fuel flow will be corre- 
spondingly reduced, and the mixture 
made leaner. 

The possibility of producing this effect 
in one widely used carburetor is secured 
by connecting the air space in the float 
chamber to the main draft passage be- 
yond the throat by means of a small 
duct. This duct contains a valve which 
controls the rate at which air is led 
from the float chamber to the manifold. 

If, then, a given degree of over-rich- 
ness is met by the proper opening of this 
valve, the pressure in the float chamber, 
and consequently the metering head for 
the gasoline, is reduced by the right 
amount and the mixture brought back 
to normal proportions. In the carburet- 
or in question this control is entirely 
manual. If the operator realizes that his 
mixture is too rich, he has means of cor- 
recting it. As a matter of fact it is re- 
ported that few pilots feel competent to 
make the correct adjustments and conse- 
quently allow the carburetor to continue 
to operate in its uncompensated condi- 
tion. 

Attempts have been made to employ 
this same device by using an aneroid 
member control to the valve which de- 
termines the float chamber pressure. 
This arrangement removes the human el- 
ement entirely and ties up the matter of 
compensation with the thing that causes 
it, varying atmospheric pressure. Re- 
ports of tests on a German device of this 
sort indicate rather satisfactory results. 

Altitude compensation is attempted in 
quite a different way in the case of two 
German carburetors largely used by the 
enemy during the World War. One of 
these, the so-called B. M. W. carburetor, 
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consists essentially of two plain jet car- 
buretors made in a single casting; one 
to supply the comparatively small vol- 
umes of air required at low levels, with 
the required quantity of fuel; the other, 
adjusted to give considerably leaner mix- 
tures, to be brought into action with the 
first only after higher altitudes are 
reached. The addition of the second 
carburetor does two things; allows the 
passage of the larger volumes of air 
needed at the lower density to give more 
nearly normal weights of cylinder charg- 
es, and cuts down the richness of the 
mixture, both by dilution and by its sec- 
ondary effect on the action of the main 
carburetor. 

The compensating carburetor is man- 
ually controlled by the pilot. However, 
no attention is given to the matter of 
the quality of the mixture. On the 
ground the throttle of the secondary, or 
compensation carburetor, must be closed 
in order to prevent the induction of ex- 
cessive weights of explosive mixture and 
the overloading of the engine. As the 
machine rises to higher levels, the pilot 
opens the compensating throttle in an 
attempt to maintain power. Incidentally 
and without the pilot’s realizing it, a cer- 
tain degree of mixture compensation is 
effected. However, although one car- 
buretor is set to give considerably lean- 
er mixtures than the other and hence 
can produce the compensating effect 
mentioned, nevertheless, both carburet- 
ors obey the law of increasing richness 
with increasing altitude, and consequent- 
ly after the passage of a given level, the 
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combined discharge becomes too rich. 
Moreover, this richness continues to in- 
crease as the machine ascends without 
the possibility of further compensation. 

The second of these rather successful 
German carburetors, the Maybach, pro- 
vides for increased volumes at less than 
uncompensated richness at altitudes, as 
does the B. M. W., but in a different 
manner. 

In this apparatus, the initial movement 
of a control lever opens the main air 
valve and allows the passage of air in 
suitable volumes for ground operation. 
As the engine rises to higher levels the 
further movement of the same control 
lever opens an auxiliary air passage 
which allows the entrance of more near- 
ly normal cylinder charges, and which, 
by a secondary effect on the pressure 
range causing the fuel flow, tends toward 
mixture compensation. 

The object of the study on which I was 
engaged for some time, was the develop- 
ment of some scheme of carburetion in 
which compensation for altitude effect 
should be inherent; i. e., not dependent 
upon manual adjustment, or on the ac- 
tion of aneroids, springs, auxiliary valves, 
etc., but dependent upon the fundamen- 
tal laws of the flow of fluids. A form of 
carburetor was sought which, when ad- 
justed to a given mixture ratio on the 
ground, would maintain that ratio with- 
out control mechanism of any sort at 
any level of flight. As might be expect- 
ed, the quest for the solution of such a 
problem led to many interesting lines 
of investigation and experiment. 
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For such investigation the equipment 
of the Carburetor Testing Laboratory of 
the U. S. Bureau of Standards, where the 
work was done, is admirably adapted. 
The carburetor testing machine consists 
essentially of an air-tight chamber in 
which the carburetor being investigated 
can be mounted. Air may enter the 
chamber through a system of measuring 
orifices and control valves. The quantity 
of air entering per second is determined 
from the pressure drop, as indicated by 
an inclined water manometer, for a stan- 
dard orifice of known diameter. The 
pressure at which the air reaches the 
chamber is regulated by a throttle valve 
in the admission line. The temperature 
of the incoming air may be adjusted by 
means of electric resistance grids. Gas- 
oline is conducted to the carburetor by 
a small copper tube leading from a sup- 
ply tank mounted on scales and so ar- 
ranged that the time required for the 
delivery of any predetermined weight 
of fuel is automatically registered. The 
air, together with the admixture of gas- 
oline, is removed from the chamber by 
means of a motor driven rotary exhaust- 
er connected to the discharge pipe on 
which the carburetor is mounted. The 
draft in the test chamber is controlled 
by means of a by-pass admitting more or 
less air directly from the room to the 
exhauster. A battery of manometers 
with suitable connections, registers pres- 
sures at various points in the carbu- 
retor and its immediate surroundings, 
and a group of thermo-couples serve to 

(Continued on Page 198) 





THE AMERICAN STUDENTS’ RECONSTRUCTION UNIT 


dun special credit must be given to the 
“Chef” of this Unit whose perfect knowl- 
edge of French and whose unusual power 
of leadership, in addition to his technical 
ability, is responsible for the maintenance 
at all times of a perfect “esprit de corps,” 
an extremely high standard of work, and 
excellent co-operation with the French 
officials. The spirit of devotion to his 
work, and the high esteem in which he 
was held by his men and by the French 
officials, is largely responsible for the 
fame which this Unit gained throughout 
the Department of the Meuse. 

This in itself is a fairly impressive re- 
sult for the summer vacations of a group 
of students, but there are many other 
incidental results that are highly valued 
by the students and that will unques- 
tionably produce a lasting impression on 
their future lives and work. An excel- 
lent instance is the good fellowship en- 
gendered in the Verdun group which has 
already resulted in a reunion that was 
full of the summer’s enthusiasm. The 
pleasantest of relations were established 
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between the students and the architects 
and engineers for whom they worked, as 
well as with the many other humbler folk 
with whom they came in contact. 

French appreciation of their work was 
expressed by the head engineer of Ver- 
dun who said upon the departure of 
these students: ‘‘No architects or survey- 
ors ever in my employ have done such 
rapid and accurate work as you Ameri- 
can students.” 

Those of us who are interested in the 
future of this movement both as a help 
to the French, as an expression of Ameri- 
can sympathy, and as a benefit to the stu- 
dents, must recognize clearly certain 
possibilities that may preclude another 
Unit’s formation next spring. While we 
all, French and American alike, may rec- 
ognize that as a means to promote good 
feeling between our countries it could 
hardly be bettered, yet we Americans 
must not lose sight of the fact that 
though our students receive nothing for 
their time, and all their transportation 


expenses are paid, still for the past two 
years the French Government out of its 
own over-taxed purse has provided both 
board and lodging for our boys, so that 
for the future we might well undertake 
to assume the cost of their meals. Look- 


ing at the situation from another stand- 


point, any business man will readily rec- 
ognize that there is little economy for 
an employer in having to provide work 
for eight or ten weeks for a group of 
well-intentioned foreigners who are fa- 
miliar neither with the language nor with 
the customs prevalent in the office, and 
must leave about the time they are be- 
ginning to be useful. No word of this 
sort has been said by a Frenchman, but 
that this is sound reasoning we must all 
admit. We should further agree that it 
would be defeating our highest purpose 
if, in our effort to do a service to our 
French friends, we really imposed an 
added burden upon them which they in 
their delicacy were loath to call to our 
attention. 








Radium As a Source of Energy.—The 
Standard Chemical Co., which has pro- 
duced half of the total available radium 
supply of the world, declares that Mme. 
Curie is directing a research into the 
means of controlling the heat evolved 


by radium. It has been estimated that 
radium gives off heat at a rate millions 
of times greater than does an equal 
amount of coal. This astonishing output 
of energy is believed to be caused by a 
constant disintegration of the radium 
atoms. Mme. Curie hopes that by gain- 
ing control of this breaking up of atoms, 
a method will be obtained for likewise 
controlling the more plentiful radio-ac- 
tive substances and thus developing a 
source of energy far above anything now 
known. 


Rock with Properties of Wood.—There 
is being quarried in Oregon a volcanic 
ash rock, known as tufa, which has prac- 
tically the same characteristics of lum- 
ber except weight. The stone, after be- 
ing blasted out, is sawed and planed into 
short lengths. It may be drilled and 
nailed like lumber. In color, tufa is 
light gray, with spots of white running 
through it. It has a weight of eighty 
pounds per cubic foot. It is believed that 
the rock, which is a pure volcanic ash 
free from lava, was thrown up by some 
early volcanic disturbance and solidified 
during the course of ages. 


To Test Theory of Relativity.—Profes- 
sor Albert A. Michelson, of the Univers- 
ity of Chicago, recently explained be- 
fore the National Academy of Science 
an apparatus by which data may be ob- 
tained which are likely to prove effective 
in testing the accuracy of Einstein’s 
theory. Professor Michelson’s device 
consists of a machine for more accurate- 
ly measuring the velocity of light and 
obtaining results with an error of not 
greater than two miles per second. Such 
accurate measurements are expected to 
be of aid in giving a more accurate 
knowledge of the stellar universe. 


Structure of Molecules.—At the one 
hundred and eleventh annual meeting of 
the American Physics Society, Professor 
Jared K. Morse exhibited a model of the 
structure of a molecule. The model, which 
is nine inches in diameter, is made on 
a scale of 250,000,000 to one. Its com- 
ponent atoms, scientifically spaced in 
accordance with measurements obtained 
by Professor Morse, are represented by 
putty balls of various colors. It is the 
first time that three dimensions have 
been successfully applied to the mole- 
cule and with this added knowledge it 
is hoped to be able to predict new 
compounds such as dyestuffs and fuels. 
The model shows what has long been 
suspected—that the molecule and its 
atoms have an arrangement similar to 
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that of the solar systems and that bodies 
revolving around other bodies make up 
matter. 


The Smithsonian Institute has just 
made public its annual report, which 
contains a number of articles covering 
recent advances in interesting phases of 
many branches of science including as- 
tronomy, physics, chemistry, and geology. 
One of the articles by Dr. Arthur D. 
Little ’85, is entitled “Natural Resources 
in Their Relation to Military Supplies.” 
It gives figures as to the number of va- 
rious articles used by the American 
army in the World War and points out 
the importance of economic factors in 
modern warfare. In connection with mil- 
itary needs for explosives and metals, Dr. 
Little places the greatest stress upon 
scientific research, stating that such re- 
search is indispensable in achieving mili- 
tary efficiency. 


The Motor-Driven Ship is meeting with 
increased favor and approval in prefer- 
ence to standardized steam vessels. The 
Merchant Shipbuilding Corporation is 
utilizing the motor drive in several ships 


“now under construction for the Pacific 


passenger service. The propelling ma- 
chinery consists of two Burmeister and 
Wain six-cylinder, single-acting, four-cy- 
cle Diesel engines of the cross-head type. 
Each engine is rated at 2,250 Diesel I. 
H. P. and 115 R. P. M.; cylinders are 
740mm. diameter by 1150mm. stroke. 
Electricity for engine room auxiliaries 
and deck machinery is generated by 
four 65 kw., 230 volt direct current gen- 
erators, each direct connected to a two- 
cylinder, four-cycle Diesel engine. 

For long and economical voyages the 
motorship has many points in its con- 
struction which make possible cheap op- 
eration. For this reason, German ship- 
builders have taken up the construction 
of Diesel-engined motorships; and they 
hope, by including a large number of 
motorships in their building program, to 
be able to compete on a more favorable 
basis with other countries. 


Electric Furnaces for Ford Plant.— 
Until recently electric furnaces have 
never been used for the production of 
cheap steel. This has been largely due 
to the high cost of power and to the fact 
that the charge to be refined usually con- 
sisted of cold scrap. In the new Ford 
steel plant at Dearborn, Michigan, there 
will be used ten electric furnaces, work- 
ing in conjunction with blast furnaces 
and receiving their charge at white heat 
from the latter. The furnaces will have 
a capacity of sixty tons of metal, or 
twice the capacity of any such furnace 
heretofore built. Cheap power will be 
generated chiefly from blast furnace 
gases. It is expected that the plant 
will be able to produce steel at five dol- 
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lars a ton less than by the present sys- 
tem of manufacture. In the light of this 
information one may suppose that the 
Ford offer to buy the scrapped battle- 
ships was. seriously made and was 
prompted by realization of the ability 
of electric: furnaces to convert at low 
cost. 


Unique Road Test.—The most com- 
plete and efficient road test conceivable 
is being conducted in California by high- 
way engineers. A quarter-mile road, 
built in the form of an oval, is daily sub- 
jected to severe traffic conditions. Eight 
hours a day, six days a week, forty 
heavily loaded trucks are driven over 
the endless track. The purpose is to 
subject the sample road to as thorough 
a punishment in a few weeks as it would 
ordinarily receive in several years. The 
quarter-mile stretch is divided into thir- 
teen sections, four of them being made 
of solid concrete and the remainder of 
reinforced concrete, all differently con- 
structed. After the trucks have run a 
full day every section of the roadbed is 
given a careful inspection to see when 
and where it gives way. The effects of 
temperature and moisture are considered 
and every possible contributing condi- 
tion is analyzed and tabulated. Under 
the roadbed are four long tunnels con- 
taining instruments for accurately de- 
termining impact, shocks, and _ strain. 
The data obtained from the latter instru- 
ments have disclosed many interesting 
facts concerning the variation of shock 
with speed, load, and other conditions 
and it is expected that new legislation 
will be brought about as one result of 
these tests. 


Colored Rubber—A _ discovery’ by 
which vulcanized rubber may be made 
in any color from the lightest pink to 
the deepest purple has been announced 
by the research laboratories of the Miller 
Rubber Company. The work was begun 
when the nation was confronted by war 
conditions and with the hope of dupli- 
cating the foreign colors and dyes or at 
least finding substitutes for them. The 
results have far exceeded the expecta- 
tions and the Miller Company has devel- 
oped color combinations that hold under 
the action of sulphur at temperatures of 
over 280° F. The color can now be vul- 
canized in the rubber, a step which will 
greatly extend the usefulness and com- 
mercial application of rubber. 


An Enormous Natural Gas Field with 
production potentialities unsurpassed in 
the history of the natural gas industry 
of the country has been uncovered in 
Northern Louisiana, according to a re- 
port by engineers of the U. S. Bureau 
of Mines. A _ productive area of 212 
square miles, or 135,000 acres, in a solid 
block, situated near the city of Monroe 
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and designated as the Monroe gas field, 
is outlined in the report. 

The Monroe area has probably the 
greatest potential capacity of any dis- 
covered gas fields. Sixty-five wells have 
a total open flow of over 620 million 
cubic feet per day. The report estimates 
that the total amount of gas remaining 
in the reservoir is roundly four trillion, 
seven hundred fifty billion cubic feet, or 
thirty-two cubic miles, calculating at 
eight-ounce pressure above atmosphere. 
With competent engineering in the care 
and full development of the field, fully 
fifty per cent should be made available. 
If the cities of New Orleans, Houston, 
Dallas, Fort Worth, and Memphis were 
to draw on the recoverable gas at the 
rate of 200 million feet daily, the supply 
would last over thirty-two years. 


Argentina will soon be exporting oil, 
according to reports which have been 
received. Numerous British, American, 
and other foreign interests are now op- 
erating in Argentina in addition to those 
enterprises backed by Argentine con- 
cerns. It is reported that the fields 
which are being explored prove very 
large. 


Foreign Timber may be used in Amer- 
ica before long. D. L. Goodwillie, Chair- 
man of the Conservation and Reforesta- 
tion Committee of the United States 
Chamber of Commerce, stated that there 
has been a steady decrease in production, 
particularly in yellow pine, during the 
past ten years. This general decrease ap- 
plies to all lumber. Another representa- 
tive man has said that it is possible that 
fifty years hence, we will probably have 
to import most of our lumber. 


Electric Problem in Great Britain.— 
The inefficiency and lack of standardiza- 
tion of the electrical generating systems 
in Great Britain, and the multiplicity of 
designs for electrical fittings is severely 
criticised by the English Electricity Com- 
missioners in their annual report. They 
emphasize the wastefulness of the pres- 
ent organization for the supply of elec- 
tricity and the urgent need for co- 
ordination among the existing supply 
companies. It is pointed out that in 
view of the competition of the gas indus- 
try, the progress in the solution of this 
problem has been less rapid than in other 
countries. The great diversity which ex- 
ists in England is shown by the fact that 
in Greater London alone there are sev- 
enty generating stations representing 
fifty different supply systems. The cur- 
rent is generated at twenty-four different 
potentials and ten frequencies. These 
factors, resulting in unnecessary expen- 
diture, wasteful consumption of coal, and 
generally, higher charges for power, have 
reacted adversely on the expansion of 
the application of electrical energy. Man- 
ufacturers have been compelled to adopt 
the unsatisfactory covrse of installing 
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their own generating plants with a conse- 
quent expansion of the wasteful system 
of generation. 


Most Powerful Searchlight.—A 1,400,- 
000,000 candle-power searchlight, invented 
by Dr. Elmer Sperry of the Sperry Gyro- 
scope Company, has been shown in a 
series of tests on Staten Island to be 
so powerful that its beam is visible by 
reflection at a distance of one hundred 
miles. The light rays, when projected 
upward, are entirely invisible in the 
lower air strata, but are reflected by 
clouds of moisture at a height of several 
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The searchlight works on the arc light 
principle. The light is reflected by a 
parabolic mirror, but because the re- 
flected rays are but approximately paral- 
lel the beam of light grows wider as 
its distance from the searchlight in- 
creases. The diameter of the beam is 
doubled every quarter mile so that at 
the height of a few miles it will illumi- 
nate a considerable spread of cloud sur- 
face. 


Photographic Maps.—One of the lat- 
est experiments conducted by the Air 
Service Engineering Division at McCook 





1,400,000,000 CANDLE POWER SEARCHLIGHT 
The heat from this searchlight will melt lead at a distance of ten feet. 


miles and the reflections have been seen 
by ships many miles at sea. The princi- 
ple of illuminating the sky with a verti- 
cal or high-angle beam, while not entirely 
new, has never before been carried so 
far. 


The Federal government has directed 
lighthouse keepers up and down the coast 
to watch for the light patches on the 
clouds in order to learn whether such 
searchlights may not be superior to the 
present day lighthouses. Observers for 
the Sperry Company are preparing a re- 
port for the Weather Bureau of the dis- 
coveries made with the searchlight on 
the different strata of moisture which 
exists in the air even when the trans- 
parency of the air seems perfect to the 
naked eye. In addition, army officers 
have watched the experiments with much 
interest because of the value of the 
searchlight both in flying and in anti- 
aircraft work. 





Field, Dayton, Ohio, is the photographic 
work being done with a view of present- 
ing on a map the topography of the coun- 
try photographed. The experiment was 
conducted in the White Mountains and 
included an area 500 miles square. In- 
formation thus obtained is to be used 
by the U. S. Forestry Service. The ex- 
periments occupied a period of six 
weeks, and practically all pictures were 
taken at an altitude of 18,000 feet. 


A French Engineering Company has 
solicited a concession from the Repub- 
lics of Argentina and Uruguay for the 
construction of a hydro-electric station 
at the falls of the Uruguay river on the 
boundary between the two countries. 
The proposed plant would furnish elec- 
tric power to all of the territory within 
a radius of 375 miles of Salto Grande 
and would include the principal cities 
and about three-quarters of the popula- 
tion of Argentina, 
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DOCTOR TAKUMA DAN 





In his address last month Dr. Dan 
spoke of the part the United States 
had played in opening Japan to European 
civilization and of the responsibility de- 
volving upon us as a result,—the respon- 
sibility of seeing that far eastern prob- 
lems are settled in a “spirit of fairness, 
justice and good will.” The primary 
requisite of such a spirit between na- 
tions as between individuals is mutual 
understanding. Such understanding can 
come only through commercial and social 
intercourse made as broad as possible. 

One means to a national understanding 
is frank discussion among the statesmen 
of the nations such as is taking place 
at the Washington conference. Another 
is the sending of economic missions like 
Dr. Dan’s to promote close relations be- 
tween the business men and technical 
men of the two nations. 

To us at Technology there is, however, 
a much more personal side to Dr. Dan’s 
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visit. It is the return of a distinguished 
graduate who has honored the Institute 
in his career. To us he has brought a 
message of the progress of the Orient, 
that field which offers unnumbered oppor- 
tunities for those now starting on our 
careers, and gives us a personal contact 
with that world to us so little known. 








TAX VERSUS HEALTH 





Many men of many classes have 
wended their tortuous way through their 
Technology years devoting over much 
time to the demands of scholastic work, 
at the same time neglecting in a blind 
and unreasoning way, the development 
of the most vital asset they have had. 
For many years the lament has risen 
from Technology publications that such 
a sad state of affairs should exist. 
Every man who goes into the field to 
gain success is handicapped if not help- 
less without abundant health and 
strength. College years are the most 
valuable time in life in which to build 
physique. In a very definite sense, the 
opportunity offered at this time to gain 
health is an opportunity which knocks 
but once. All of which is an ancient 
and often reiterated story. The problem 
of overcoming the situation is not a 
simple one. The old proverb might well 
be here construed, “You can lead a man 
to the gym but you can’t make him exer- 
cise.” 

This side of the story is but the half. 
Opportunity for athletics is open but 
with the present equipment and system, 
facilities are by no means ample. Many 
men who otherwise would devote their 
entire time to study or other activities, 
might be induced to take up some health- 
ful form of recreation and training pro- 
vided only that this training should be 
made attractive. Combine further en- 
couragement of the faculty in some con- 
crete form as the excuse from minor 
courses for physical accomplishment 
with ample training facilities, outdoor as 
well as indoor, and a very definite im- 
provement of the existing state of af- 
fairs would be realized. 

To remedy the situation, one thing 
may be done immediately. Further rev- 
enue in the nature of increased student 
tax is essential if athletics and training 
for every man are to be made possible 
on a scale commensurate with the size 
of the school. The increase in the case 
of the individual is slight, while the ben- 
efit to be derived therefrom is consid- 
erable. The step is in the right direc- 
tion. We deplore the lack of school 
spirit; the public deplores the physical 
“wreck” which too often marks the Tech- 
nology man. 

Facts prove that the men who train 
are more alive in every way, mentally as 
well as physically. The fortunate indi- 
viduals who put health first and class 
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work second are destined to achieve suc- 
cess. To have health we must have 
training; to have training we must have 
facilities; to have facilities we must 
have larger funds; to have these funds 
we must increase the student tax. The 
game is worth the candle in every sense. 
THE CREED OF THE ENGINEER 








Some little time before the fall of 
Babylon, there lived in that city a great 
and powerful monarch, beneath whose 
scepter the whole world bowed in awe 
and to whose majesty all nations paid 
tribute. The wealth of this king sur- 
passed the imagination of man, and to 
commemorate his greatness to all ages 
he called the chief of his slaves and or- 
dered him on pain of death to build for 
him a palace whose beauty and lavish 
splendor should exceed all that man had 
ever seen on earth or that poets had 
sung of heaven. Now this slave was a 
cunning man, skilled in the use of tools 
and crafty in the knowledge of many 
arts; and so skillfully did he build and 
direct the slaves at their building that 
the whole world marveled at the might 
and majesty of the king, that he could 
build him such a palace. 

A mighty nation of great wealth and 
commerce, whose ships bore her flag on 
the seven seas, demanded that the way 
between worlds be shortened. And they 
called one of their chief servants and 
charged him that he build them a way 
for their ships across the mountains, 
that their goods should travel more 
swiftly from port to port. This was the 
charge of the monarch Trade, and so 
skillfully did the servant build that there 
grew over the mountain passes a path 
of water, a stairway for the mightiest 
ships; and the whole world marveled at 
the works that had been done. 

In Babylon the slave of a king, in our 
own day the servant of King Trade; 
this has been the function of the engin- 
eer. And the spirit of service must con- 
tinue to be the dominant note of his 
function if our chosen profession is to 
take a place on the same plane with the 
other professions. The greatest men of 
the ages have not been the men who, 
like the Babylonian King, have collected 
unto themselves great wealth. They 
have been those who have contributed, 
not those who have amassed. The world 
values a man’s work by what it gives and 
not by what it absorbs. 

In its spirit of service the engineering 
profession is on as high a plane as any 
other. The physician who cures disease 
contributes no more to society than does 
the sanitary engineer who prevents it, 
and the engineer who makes’ safe work- 
ing conditions possible for the laborer is 
as much a servant of the public as is the 
lawyer who pleads to make these condi- 
tions compulsory. It is in professional 








January, 1922 


pride and dignity, rather than in funda- 
mental spirit, that engineering falls be- 
hind these other professions. Nor is it 
surprising that a profession as young as 
engineering should fail in this respect. 
Both the legal and the medical profes- 
sions are rich in generations of tradi- 
tions which cannot help but endow them 
with a dignity which comes only with 
age. It is this dignity which the engin- 
eering profession lacks. 

The American Association of Engineers 
has tried to supply this want. They 
have tried to draw up a code of profes- 
sional ethics which equals in bigness of 
spirit that which tradition has estab- 
lished for the physician and the lawyer. 
They have appealed to the engineer on 
the basic principles of truth and hon- 
esty, on the basis that “whatsoever 
things are true, whatsoever things are 
honest” are the things for which the en- 
gineer must contend. They appeal to 
every engineer to cherish the honor of 
the profession, and to remember that his 
own conduct and character reflect honor 
or the reverse upon the organization to 
which he belongs. 


HOUSING OF PUBLICATIONS 

Previous to the war, the circulation 
of publications at the Institute was prac- 
tically limited to the undergraduates, 
their relatives and friends. Now the 
subscription lists include the Alumni 
and are constantly increasing. This ex- 
pansion has necessitated larger boards. 
At present, there is a greater number of 
men working in quarters that were in- 
adequate even before the development of 
the periodicals. Another factor which 
contributes to the overcrowding of Walk- 
er Memorial is the marked increase of 
activity and growth of the Combined Pro- 
fessional Societies. The latter organi- 
zation is at present isolated from the 
students’ section of the Institute. 

To relieve this situation, a plan is 
developing for a new building to be de- 
voted entirely to housing the publica- 
tions and to provide the quarters for the 
societies and organizations identified with 
them. The plans include general offices 
for each periodical, committee rooms to 
be used in common, and a large lounging 
room of sufficient size to accommodate 
group meetings and smokers. Another 
feature is the reservation of ample space 
in the basement for a printing plant, pro- 
vided such an outfit should prove advis- 
able in the future. 

The financial program has been built 
around the placing in trust of funds 
which have accrued in the past few years 
to the publications and the anticipated 
increase of this trust. The trusteeship 


is held by the Alumni Advisory Council 
on Undergraduate Publications and is 
controlled by 


restrictions sufficiently 
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rigid to prevent any waste or possible 
loss. 

It is estimated that the cost of the 
proposed building could be easily met 
within ten years and even less time if 
the periodicals were to avail themselves 
of the existing opportunities for develop- 
ment. 

The advantages of this consolidation of 
societies will be greatly appreciated by 
the entire student body. It will tend to 
create a better atmosphere for all publi- 
cations and societies and this will in turn 
bring about an increase in their respec- 
tive circulations and memberships. At 
the same time, it will give to all students 
a greater feeling of responsibility and 
pride since it will be supported by them 
and devoted entirely to their interests. 


THE RIGHT JOB 





If every man in Technology were to 
be asked “Why are you here?” how many 
definite, clear-cut replies would be re- 
ceived? With comparatively few excep- 
tions the answer would mean “Come to 
think of it, I don’t believe I know.” Great 
numbers of us are here because we felt 
that an education in science and engin- 
eering would be of greater intrinsic value 
than an ordinary education in the arts. 
Not because we cared the more for sci- 
ence but because we felt that the engin- 
eer had a better chance to get ahead in 
the world than the student of economics 
or literature. After a couple of years 
at the Institute the realization comes to 
many that there is something lacking 
in Technology education which they 
greatly desire. Rather than turn back, 
however, the student who has made this 
discovery usually determines to make 
the best of things and to succeed with 
work which is in many respects distaste- 
ful. Whether such a decision is unwise 
or not is beside the point. The next big 
question to be decided is what such a 
man is to make of himself in later years. 

Happiness can come only to the man 
who has found himself. The matter of 
four years in colleges is insignificant 
beside the span of a lifetime. Even al- 
though a man does not succeed in getting 
a line upon himself, his inclinations and 
abilities, in time to shape his college ca- 
reer to the rounding out of the vocation- 
al training most suited to his require- 
ments, he should not allow his last years 
in school to flow by without doing some 
serious thinking on the subject of “the 
right job.” The proper solution of the 
vocation problem is absolutely essential 
if a man is ever to make the most of 
himself, in other words, if he is ever to 
express himself most completely. Only 
when this opportunity for self-expression 
has been found can a man realize true 
joy in his work. 

It is very true that many men at Tech- 
nology think, or at some time in the past 
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have thought, that the profession of en- 
gineering was most suited to their apti- 


tudes. Too many others have thought 
that engineering offered the best field 
because it was lucrative financially. Mon- 
etary gain can never offset the sense of 
being a round peg in a square hole. 
Moreover the man who trains for engin- 
eering because he figures it to be a 
good “get rich quick” scheme is doomed 
to a wretched disappointment. Only to 
the men who are genuinely in love with 
their work does that measure of success 
come for which these misguided individ- 
uals strive. 

For every man at Technology today 
there is waiting somewhere a great op- 
portunity. This opportunity lies behind 
“the right job.” Exams come and go; 
the trivial trials of Tech life are soon 
found to be at an end. Then comes the 
time to prove one’s self. Unless one is 
ready his training has been in large part 
of no avail. Before he can be prepared 
he must have solved this problem of “the 
right job.” Otherwise years, if not a 
whole lifetime, are wasted in futile en- 
deavor. The issue is one of vital impor- 
tance. The man who refuses or neglects 
to use every means in his avail toward 
finding himself while still in school may 
realize his loss only when too late to 
make it good. 


RECOMMENDED ARTICLES 





“Boiler Water Treatment,” Textile 
World, December 3, 1921. The treatment 
of boiler waters from the viewpoint of 
the textile manufacturer. 

“Aero Engines,” Journal of the Ameri- 
can Society of Naval Engineers, Novem- 
ber, 1921. A discussion of the develop- 
ment of the aero engine from its earliest 
stages to its present high state of effi- 
ciency. 

“Coast Guard Cutters Tampa, Haida, 
Modoc, and Mojave,” Journal of the 
American Society of Naval Engineers, 
November; 1921. Descriptive of the four 
new electrically propelled cutters now 
under construction for the government. 

“Forest Fires, a National Problem,” 
American Forestry, November, 1921. A 
study of forest fires and the methods now 
being taken toward preventing and coim- 
bating them. 

“Finding the Better Way,” Industrial 
Management, November, 1921. Describ- 
ing how science and engineering, applied 
in research, help industry. 

“Means for Improving Airplane Per- 
formances,”’ Aviation, December 5, 1921. 
Why and how airplane performance may 
be improved through investigation of 
wing design. 

“Heat Balance for Steam Power 
Plants,” Mechanical Engineering, Decem- 
ber, 1921. A description of the heat bal- 
ancé system in three large modern steam 
power plants. 












the required flow, and the limit switch on 
the lower nozzle acts to open all relays 
and stop all action. Water then flows 
through the by-pass only and the gener- 
ator is unioaded and removed from the 
line. 

When it is desired to put the plant 
onto the line, the duplex switch in Plant 
No. 1 is thrown to the “To Open” posi- 
tion and the sequence of operations is 
started, but in the reverse order, thus: 


1. By-pass closes and lower power 
nozzle opens. 

2. Upper power nozzle opens with by- 
pass still closing, and lower power noz- 
zle opening. 

3. By-pass nozzle reaches full closed 
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AUTOMATIC HYDROELECTRIC GENERATING STATIONS 


(Continued from Page 178) : 


sunption of the unit is governed by 
the water level in the forebay, which is 
read by the station attendant at Plant 
No. 1 from a long distance indicator. 
The water supplied to the nozzles is 
regulated so as to keep the water level 
in the forebay at a fixed point. 

For the protection of the unit, in addi- 
tion to the overload trips, relays are 
provided for the operation of all of the 
main relays, so that in case of over-volt- 
age, low-voltage, or excessive bearing 
temperatures the plant will be immedi- 
ately and completely shut down and the 
by-pass opened. To start the plant after 
such a shut down the relays must be 
reset manually, calling for a visit to the 
plant, which is desirable in order that 





INTERIOR VIEW OF A SEMI-AUTOMATIC STATION 


position with both power nozzles still 
opening. 

* 4, Lower power nozzle reaches full 
open position and its limit switch acts 
to stop all action, both power nozzles 
being open and the by-pass nozzle closed. 

The operation of the plant is not lim- 
ited only to the full on or off positions, 
as any position between may be reached 
and held by the manipulation of the cen- 
tral switch in Plant No. 1. This is a 
necessary provision to permit the syn- 
chronizing of Plant No. 2 with Plant No. 
1, and to regulate for different loads or 
stream flows. 

Synchronizing is accomplished alto- 
gether by the remote control of the 
power nozzles, the synchronoscope and 
main generator switch being on the pan- 
el with the nozzle control switch in 
Plant No. 1. A Tirrill regulator is in- 
stalled at Plant No. 2 to effect voltage 
regulation in the normal way through 
the exciter field. 

Except during flood periods, all the 
flow of the stream passes through the 
penstock at Plant No. 2. The water con- 





the cause of the trouble may be correct- 
ed. <A centrifugal switch is also pro- 
vided to prevent the operation of the 
low-voltage relay when the unit is start- 
ed from rest normally. The overload 
trip at Plant No. 2 is purposely set high- 
er than the trip at Plant No. 1, so that 
it will operate only in case of line 
trouble between the two plants. Occa- 
sional visits are made to Plant No. 2 for 
inspection, oiling and adjustment of the 
equipment. 

The plant was placed in operation dur- 
ing the summer of 1919 and the results 
have been so satisfactory to the Power 
company that, as mentioned above, work 
is now under way on Plant No. 3, which 
is to be entirely automatic. The im- 
pulse turbine for the new plant is being 
built by the Pelton Water Wheel Com- 
pany, manufacturer of the turbine for 
Plant No. 2, and is similar to that unit. 
It will be direct connected to a 400 
KVA General Electric Company genera- 
tor, with direct connected exciter. 

The generator will go on the line and 
be synchronized entirely automatically. 
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The plant will shut down automatically 
in case of heating of bearings, over-volt- 
age, low-voltage or other mishaps. 

In conclusion, it might be said, that in 
designing automatic stations, a number 
of considerations of importance in the 
manually operated station do not apply. 
For instance it is very desirable that 
the operator of the manual station be 
able to see from one point, not only the 
indicators, but all the machinery as well. 
In the automatic station, on the other 
hand, it is not necessary to sacrifice 
other considerations in order to prevent 
one piece of apparatus from obscuring 
the view of another piece. Various pro- 
visions for the comfort of the operators 
are also unnecessary. Again, take the 
question of architecture; the automatic 
station will normally be situated in some 
isolated place, where it will be seen by 
few people except the company’s patrol 
men. For this reason, the exterior de- 
sign may often be severely utilitarian as 
is the case for the Ontario No. 2 Plant, 
shown in the illustration. 


Flight of Helium-Filled Airship.— 
There recently flew from Hampton Roads 
to Washington and return, a navy dirigi- 
ble filled with helium. This was the 
first large-scale test of helium in such 
uses and was successful from every 
point of view. The ship, the Navy non- 
rigid C-7, answered her helm perfectly 
and it was able to rise or drop without 
valving. She returned to her hangar 
without having lost any of the precious 
gas either through valving or dispersion. 
Helium is the perfect gas for airship 
work, being non-inflammable and having 
great lifting power. The United States 
has a practical monopoly upon its pro- 
duction, as it is obtained from only a few 
natural gas fields in this country. The 
process for extracting helium from the 
gas was developed during the war, but 
too late to be of any use at the time. 


War Materials for Road Building.— 
Under a recently passed act of Congress 
approximately $150,000,000 worth of sur- 
plus war materials is being distributed 
through the Bureau of Public Roads to 
the various States for road building. A 
vast accumulation of machinery, equip- 
ment, supplies, and motor vehicles that 
was to have been used in France has thus 
been diverted to a useful peace-time pur- 
pose. 

A War Memorial Fund of $1,000,000 
was completed by the University of Geor- 
gia on Armistice Day. The money is to 
be used to provide certain new buildings, 
and to complete an Alumni Memorial 
Hall, to be used as a student center, com- 
memorating the university men who were 
killed in the Great War. The campaign 
required exactly thirty days. 
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Oxy-hydrogen or oxy-acetylene cutting 
has long been recognized as a great time 
saver in many kinds of construction and 
repair work. It is a comparatively sim- 
ple matter, however, to mount a cutting 
torch on a carriage, the motion of which 
is controlled by a template, and thus in- 
crease the usefulness of this kind of cut- 
ting to the production of irregular and 
difficult flat shapes from steel. 

Several types of machines have been 
developed for this purpose, but one which 
has a number of very good points will 
be described. This machine was devel- 
oped by Dr. Carlos Krebs, of the General 
Welding and Equipment Company of Bos- 
ton. 

The machine consists of a universal 
double carriage system, similar to a 
traveling crane. One carriage rolls lat- 
erally on a pair of tracks which, in turn, 
roll on another pair of tracks perpendic- 
ular to the first. The small upper car- 
riage carries the cutting torch, a small 
motor, and driving mechanism, which 
follows in a stationary template below 
the carriage, thus causing the torch to 
follow any desired outline. The torch 
and driving mechanism are all fastened 
rigidly together, so there is no lost mo- 
tion which might distort the outline of 
the cut. 

The cutting torch is similar to the 
usual type, having a thumb screw in- 
stead of a spring trigger for the oxygen 
nozzle. Oxy-hydrogen is preferable to 
oxy-acetylen2, as the intensity of the 
heat is the same for the depth of the 
work, while the hottest part of the oxy- 
acetylene flame is close to the nozzle. 


AN AUTOMATIC OXY-HYDROGEN CUTTING MACHINE 


The driving mechanism is practically 
self-explanatory in the cut. The long 
spindle is furnished with a loose cylin- 
drical roller at its lower end, which 
guides the carriage with a motion simi- 
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a bevelled edge for the driving cone may 
be screwed to the template. 

The motion obtained by this drive is 
very smooth, and, as a result, the cut 
made by the torch is surprisingly smooth 
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AUTOMATIC OXY-HYDROGEN CUTTING MACHINE 


This machine will cut out a pattern of the most irregular shape and yet leave a smooth 
polished edge. 


lar to the template groove. The conical 
driving piece is pinned to the long spin- 
dle, so that it can slide up and down 
with any irregularities in the driving 
part of the template, without interrupt- 
ing the drive. The cone always tends 
to push the roller to the opposite side 
of the groove, which is polished, so that 
a smooth motion is obtained. The tem- 
plates may be easily made from fibre 
plate by means of an end milling tool 
used in a drill press. The groove is 
first cut square, then a thin piece having 


and free from irregularities. For pieces 
not’ requiring polished surface, the work 
may be used just as it comes from the 
machine. 

Any shape of template may be used, 
and the speed of the cut may be regulat- 
ed either by changing the motor speed 
or by changing the position of the wheel 
on the friction disk. 

Machines of this nature can be used to 
good advantage, as they cover a field 
of work which has previously been done 
either by hand or by expensive punches. 





THE ENGINEERING FIELD IN URUGUAY 


Foreign capital will find a great field in 
the development of industries. 

The mineral resources of Uruguay 
have been very little developed, although 
some gold is mined, and considerable 
quantities of agates and opals are export- 
ed to Europe. Petroleum has been found 
but little work has been done toward 
making it available. There are deposits 
of granite, sandstone, marble and man- 
ganese ores but they have been utilized 
only to a small extent. In order to en- 
courage the development of mining, the 
Government has granted an exemption 
from import duties on all mining machin- 
ery and material. 

There are several projects which pre- 
sent good opportunities for engineers at 
present. The construction of the Canal 
Zabala, a navigable canal which is ex- 
pected to furnish water power, and irri- 
gation for the most important farming 
region, will be begun within the next 
three years. The estimated cost is about 
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forty million dollars. A hydro-electric 
plant to furnish a hundred thousand 
horsepower is to be constructed at the 
Salto Falls as soon as the supply of ma- 
terial, and financial conditions are more 
stable, and work on the underground tel- 
ephone system of Montevideo, which will 
cost fourteen million dollars, will be be- 
gun within a year. Sanitation, water 
supply, and sewage projects for towns 
and cities throughout the country have 
also been planned. As Uruguay is a new 
country, there is a large field for engin-’ 
eering works. 

Chinese Electric Railway.—The Beck- 
man and Linden Engineering Coryora- 
tion of San Francisco has secured the 
contract for the construction of a steam 
power plant and electric railway system 
in Harbin, Manchuria, which will cost 
approximately $3,000,000. This is the 
first contract in Manchuria ever secured 
by an American firm and in this case 
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the competition was very keen between 
German, English, and American firms. 
The system is being installed by a Chi- 
nese syndicate which has secured an 
exclusive franchise for the district, which 
includes a population of about 800,000 
people. 

Artificial Gas bids fair to displace coal 
both for heating and industrial purposes, 
according to the industrial fuel commit- 
tee of the American Gas Association in 
its conyention at Chicago recently. The 
committee’s report pointed out that not 
only would great saving result, but also 
that much of the dirt and smoke of mod- 
ern cities would be eliminated. 

A Puzzle for geologists and ethnolo- 
gists, according to the bulletin of the 
Copper & Brass Research Association, 
has been furnished by the discovery of 
a copper coin of African origin dated 
1330 which was found firmly embedded 
in a virgin vein of coal near Sparksburg, 
West Virginia. 

















(3) Works laboratories which exert 
analytical control over raw material. 


The initial expenditure for the instal- 
lation of a laboratory should be nominal. 
Do not seek large appropriations until 
the management is convinced that the 
department is capable of producing re- 
sults. At first, investigations should be 
of an extremely practical nature,—in 
other words, superficial. The men in the 
shop will refer to the laboratory techni- 
cian as an expert in a derisive manner. 
It will be humiliating, but silence is de- 
sirable. Eventually, the laboratory will 
be successful in the solution of a prob- 
lem. This will stimulate co-operation 
between the various departments and the 
laboratory, confidence will be gained, 
shop gossip will cease, and the labora- 
tory will become a permanent fixture in 
the organization. 


Industrial laboratories must be broad 
in scope. They must be prepared to deal 
with the whole field of physics, chemis- 
try, and engineering. The laboratory is 
the tribunal of the shop. It settles dis- 
putes. It acts as the arbiter between the 
Purchasing department, and the vendor. 

A good portion of the work that is 
carried on in a laboratory does not reach 
the dignity of research, but it is custom- 
ary to refer to it as research neverthe- 
less. Lord Bryce’s comments regarding 
the name “University” illustrate the 
point. He said that the title university 
is given to many institutions that are no 
more than colleges, or in some cases, 
high schools. He further stated that 
the misnomer is a favorable sign, be- 
cause it shows an aspiration, and where 
the aspiration exists, the reality will fol- 
low. 


Industrial research laboratories are 
generally added to existing organizations, 
which are operated on the military line 
and staff principle. In the Army, for in- 
stance, the Commanding officer is at the 
head of the line. He has his army staff. 
Each divisional commander, each brigade, 
each battalion, has its respective staff. 
The staff officers plan the work and when 
it is once approved, the line sees that it 
is executed. A staff department such as 
a laboratory can be attached to a com- 
mercial line organization at any piont. 
When the laboratory staff has satisfac- 
torily solved a problem, the recommen- 
dations are forwarded to the General 
Manager, who in turn notifies the Super- 
intendent, Works Manager, Purchasing 
department, Sales office, etc. This plan 
of procedure prevents the laboratory men 
from interfering with the shop workers. 


The prerequisites for a laboratory 
man are: scientific knowledge, patience, 
tact, and common sense. A laboratory 
worker requires imagination coupled with 
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THE VALUE OF A RESEARCH LABORATORY 
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judgment. The ability to read French 
and German is of paramount importance. 
Investigators should be able to express 
their ideas clearly and forcibly both in 
speech and in writing. All communica- 
tions and memoranda which are sent to 
the shop should possess simple style. 
Avoid Greek and Latin terms; use the 
simple Anglo-Saxon word which carries 
weight, power, and conviction. The men 
in the shop are not in sympathy with 
theoretical discussion. They are con- 
cerned with ‘“How’’—not “Why.” 

When a problem is presented to the 
laboratory, a literature search is made 
to determine what other investigators 
have done along similar lines. An emi- 
nent authority on research says: “The 
most useful and fertile investigators use 
the library most.” 

After a laboratory is installed, the first 
duty of the director is to draft specifica- 
tions for the Purchasing department. If 
a foundry is operated in connection with 
the plant, specifications for pig iron, lime- 
stone, and coke are of prime importance. 
The price of foundry pig iron is depend- 
ent upon its silicon content. That is, 
there is a base price, and a differential 
rate depending upon the percentage of 
silicon in the metal. If the invoice states 
that the material contains 2.50% silicon, 
and the laboratory finds that the iron 
analyzes 1.75%, the Purchasing depart- 
ment immediately communicates with 
the vendor and asks for a rebate, which 
may amount to a dollar or a dollar and 
a half, per ton of metal. A carload con- 
tains approximately forty tons of pig 
iron, consequently, the analysis is very 
often profitable. Moreover, the quality 
of the finished product is safe-guarded. 

The heating value of the coal that en- 
ters the plant should be determined. 
Good coal contains approximately 14,500 
British Thermal Units per pound of com- 
bustible. Occasionally, a vendor has the 
effrontery to furnish fuel whose B. T. U. 
value is about 9,000. When such a condi- 
tion comes to pass, the laboratory noti- 
fies the Purchasing department of the 
deficiency in heat units and the vendor 
is penalized or the fuel is rejected. 

All the steel that enters the plant is 
analyzed to determine if the vendor is 
adhering to the specifications which the 
laboratory has prescribed. If the specifi- 
cations state that the sulfur and phos- 
phorus in the metal shall not exceed five 
hundredths of one per cent, the labora- 
tory makes an analysis to guard against 
any violation of this specification. 

By exercising vigilance over all raw 
material that enters the plant, the labor- 
atory is in a position to obtain a source 
of revenue from unscrupulous vendors 
in the form of rebates. 

After an effective raw material inspec- 
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tion has been established, the laboratory 
should direct its energies to the various 
departments in the shop. The boiler 
room may furnish a source of revenue. 
If the flue gases are analyzed, and found 
to contain abnormal percentages of oxy- 
gen and carbon monoxide, it indicates 
either one of two things or both; namely, 
that the fuel is suffering incomplete 
combustion, or that an excessive amount 
of heat is being wasted by passing up 
through the chimney. If the General 
Manager is apprised of this condition, he 
will take prompt action to see that it 
is corrected and thereby effect a saving 
in fuel. 

Frequently, customers complain be- 
cause they are not satisfied with the ma- 
terial that they receive. If the complaint 
is sent to the laboratory, the case is in- 
vestigated and invariably the laboratory 
is in a position to make recommendations 
which will give the customer relief. 

A case in point is a Chinese cutlery 
manufacturer who had some _ peculiar 
ideas regarding the steel that he was 
using. Prior to the War, he was accus- 
tomed to obtain his steel from Germany. 
After war was declared, his source of 
supply was cut off, and he was obliged 
to seek his raw material in America. It 
was customary for the Chinese manufac- 
turer to test his steel by taking a bar 
three or four feet long, holding it above 
his head and dropping it on a rock to de- 
termine if the metal would break. If 
the steel suffered fracture, it indicated 
that the material was suitable for the 
purpose he had in mind. 

When the American steel arrived in his 
plant, he subjected it to precisely the 
same test, and found that the metal did 
not break, when it was dropped from a 
certain height. Consequently, the mate- 
rial was rejected. The problem was 
placed before a consulting metallurgist, 
who made an analysis of the German 
steel, and found that it was identical in 
every respect to the American-made prod- 
uct. Microscopic examination, however, 
revealed a difference. It is a simple 
procedure to examine a piece of steel 
microscopically and determine the heat 
treatment to which it has been subjected. 

The Germans know the whims and 
fancies of the Chinese; they know that 
they are shackled by tradition, and they 
act accordingly. Therefore, before the 
Germans shipped the steel to their Chi- 
nese customer, they heated it to a tem- 
perature of 1450°F. and quenched it in 
water. This treatment caused the brit- 
tleness which the Chinese used as a cri- 
terion of quality. The American-made 
product was sent to the Orient in its nat- 
ural condition as it came from the rolls. 
Consequently, when the Chinese subject- 

(Continued on Page 192) 
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This Junior is learning 
to be a banker 


F you are putting in three hours a day in the electrical 
lab, don’t be surprised twenty years later to find your- 
self promoting a public utility bond issue. Or if you start 
in newspaper work, as like as not later on you will turn to 
manufacturing or advertising or law. 

You don’t know where opportunity or inclination will 
lead you. This fact has a great deal to do with your work 
at college—not so much the things you learn as the way 
you learn them. 

Don’t think of education as a memory test in names and 
dates and definitions. That knowledge is important, but 
only as an incidental. Of far greater value is the habit of 
getting at underlying laws, the basic principles which tie facts 
together. 

The work of the pioneers in electrical experiment, at 
first glanee confusing, is simplified once you realize that 
much of it hinged upon a single chemical phenomenon, the 
action of the voltaic cell. 

Analyze your problems. Look for fundamentals. Learn 
to connecta law or an event with what went before and what 
comes after. Make your education a training in logical 
thinking. 

This ability to think straight, whether acquired in 
Engineering or Arts, is the biggest thing you can get at 
college. Its aid as a means to success applies equally to 
whatever work you take up—since mental processes are the 
same everywhere. It is the power which enables a mechanic 
to become sales manager, a lawyer to head a great industrial 
organization. Develop it, if you would be ready when your 
big opportunity comes. 









Published in 
the interest of Elec- 
trical Development by 
an Institution that will 
be helped by what- 
ever helps the 
Industry. 








Western Electric Company 


The executives of this Company have been \ 
chosen from all branches of the organization. 
It doesn’t make much difference where you 
learn to think straight, so longas you learn. 
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use, and clammy with the moist salt air. 
Blankets, the sailor must furnish him- 
self, and many are so improvident that 
they go blanketless for an entire trip, 
using an old piece of canvas for a cover. 

At four o’clock, the men are called 
again, and before going on deck, receive 
hot coffee without milk or sugar, with 
hard bread and margarine. They have 
to stay on deck now, until eight o’clock. 
If the weather permits, and it must be 
very rough indeed not to do so, the ship 
is cleaned up. Some men clean up the 
quarters of the crew, some the toilets, 
others the pig’s pen and chicken coop, 
and some wash down the deck and 
straighten up the ropes. 

Suppose now, the ship to have round- 
ed the Cape, after three weeks of this 
kind of life, and to be sailing before a 
fair wind, somewhere in the tropics. The 
hardships of the trip are forgotten, the 
clothing dried, the quarters do not look 
unfriendly now that all is straightened 
out, but the mattress has not grown any 
softer, nor the food improved in taste, 
nor the work become any easier. 

The ship is nearing port and every 
available minute is used to remove the 
scars of the Cape storms. The rigging is 
overhauled -and repaired, the paint 
washed, the rusty spots scraped and 
chipped, the deck scoured with sand and 
stones until it is snow white, and finally 
the whole ship painted over. The ship 
looks beautifully clean now, but how 
about the men? 

After being two months at sea, fresh 
water is a luxury and, consequently, one 
pail of water a day must be sufficient for 
the whole crew to wash themselves. On 
Sundays, each man receives a half pail 
of water for himself, for the double pur- 
pose of bathing and washing his clothing. 


No wonder that under these conditions, 
some of the men suffer from boils or 
festering sores on all parts of their bod- 
ies. This is greatly enhanced by the 
lack of fresh food, and the monotony of 
the bill of fare. The fare consists of: 
three times a week, salt beef; twice, salt 
pork, and twice, canned beef; peas and 
beans, half spoiled potatoes, hard bread 
and margarine, tea and coffee, with oc- 
casionally some stewed prunes. The 
slice of fresh bread which the cook bakes 
twice a week is sweet “manna” to the 
sailor. But, in other regards, he has not 
even as much as that to break the monot- 
ony of his life. Day in, day out, the same 
faces; day in, day out, the same ship, 
the same work; day in, day out, nothing 
but water and sky, as far as the eye can 
reach; no newspaper to give account of 
what is going on in the world and to give 
fresh topics of conversation; no theater 
or picture house to take the strain from 
ragged nerves. 
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LIVING CONDITIONS AT SEA 
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The man who has lived through that 
understands why most sailors delight in 
telling, over and over, their wild adven- 
tures in the “Red light” districts of the 
ports they visited, or why, as a rule they 
are such easy victims of the temptations 
of the big city. 

It must be understood that the condi- 
tions described are not those of the old- 
en days, but were experienced on more 
than one ship by the writer only a few 
years ago. 

Still we must not overlook the fact 
that the sailing ship has now largely 
given way to the steamer. It is there- 
fore the conditions on board the average 
cargo steamer that we should regard as 
typical. 

The introduction of steam for ship pro- 
pulsion brought about a radical change 
in the living and working conditions of 
the seafaring man. Unfortunately, this 
change did not always result in an im 
provement of the conditions. Manual la- 
bor involved in the propulsion of the 
ship did not grow easier, for work in the 
rigging of the sailing ship is certainly 
preferable to work in the stoke-hole of 
the steamer. 

A. decided improvement, however, in 
the food was possible, because the steam- 
er is able to carry a certain supply of 
fresh meat and vegetables, and ample 
supply of fresh water for drinking and 
sanitary purposes. Living quarters also 
improved in some instances, but in most 
cases they became much worse than they 
ever were aboard sailing ships. This 
was chiefly due to the fact that a large 
space formerly available for cargo pur- 
poses had now to be used for propulsion 
of the ship, and consequently there was 
the tendency of crowding the crew into 
the smallest allowable space. Thus very 
often that space was assigned to the 
crew which could not be used for any 
other purpose, with utter disregard to 
the comfort of the men. I have worked 
on ships where the quarters of the crew 
were right over or beside the engine 
room, where the heat and noise of the 
engines and the smell of oil and bilge 
water made living almost unbearable. 

As far as working conditions were con- 
cerned, the very change makes the sail- 
or’s work easier, but the trying tasks 
pass on to the fireman. He has to work 
for four hours tending three or four fur- 
naces consuming about a ton of coal 
during this time, in a temperature of 
anywhere from 85° to 100°F. Sometimes 
the stokers are so spent at the end of 
their four hours’ watch, from the terrible 
heat and hard work, that they are hardly 
able to stand on their feet, and then 
imagine them to be forced to rest up in 
a room insufficiently lighted and almost 
as hot as the boiler room itself, on ac- 
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count of defective ventilation. 

All this, of course, cannot fail to have 
detrimental effects on the seafaring men, 
physically, mentally, and morally. Over- 
work and bad food, or insufficient food, 
makes them easy prey to all kinds of 
diseases. The lack of mental stimuli 
makes them dull, taciturn, grouchy, and 
quarrelsome, and is chiefly responsible 
for the low moral standard of most sea- 
men. That so many of them are addict- 
ed to drink and other vices must be, at 
least in part, attributed to the miserable 
surroundings in which the men are 
forced to live. 

In consequence, the crew of the ave- 
rage ship is recruited from the lower 
strata of the working population, as the 
young man from a good home, who is 
trying to work himself up to a responsi- 
ble position in the Merchant Marine, 
very often turns away disgustedly, after 
a short time, leaving the field to men 
who are more indifferent, very much to 
the detriment of the efficiency with 
which the ship is run. A modern steam- 
ship, with its cargo, represents a value 
of several million dollars, and it seems 
rather surprising that the ship owner 
should not do everything in his power 
to put the care of this valuable property 
into absolutely reliable and trustworthy 
hands, but nevertheless, as has been 
pointed out, this is very often not the 
case. 

The factors that are chiefly responsi- 
ble for the prevailing conditions are: 
first, the peculiar persistence of old time 
notions, which is so commonly found in 
all walks of life; second, many ship own- 
ers and ship designers do not seem to 
realize the actual conditions under which 
seamen have to live, or they do not care; 
third, officers and stewards handling the 
food supplies very often buy cheap food 
and dishonestly pocket the difference; 
last, but not least, seamen do not co- 
operate sufficiently to bring about im- 
provements in conditions, which is part- 
ly due to the _ peculiar conditions 
imposed by sea life. 

Some improvements have been made 
in recent years, largely due to the great- 
er interest that the public is taking in 
marine affairs, and in some measure to 
unionization of the marine workers. The 
war has, as nothing else, driven home the 
fact that an efficient Merchant Marine 
is necessary and has shown that the 
Merchant Marine seamen are constantly 
risking their lives in the service of the 
public and consequently are entitled to 
the same considerations other employees 
of public utilities receive. 

The seaman’s unions gained in im- 
portance during the war, but that this 
was due more to the unusual demand for 

(Continued on Page 196) 
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2’ Speed Versus Permanence 


N May 25, 1919, the Second U. S. Engineers 
constructed a 1440 foot span pontoon bridge 
across the Rhine at Honnigen in the record- 

breaking time of 581/, minutes. 

In wartime bridge building the impelling necessity 
is speed. To get troops and equipment from one side 
of a stream to the other as quickly as possible is the 
vital need. 

Permanent bridge building requirements are differ- 
ent. Durability and time both are dominating factors. 
Because the bridge must be substantial, safe, endur- 
ing, the reinforced concrete bridge most completely 
fills these requirements. 

The Koehring Heavy Duty Construction Mixer is 
used in constructing these built-to-endure bridges in all 
parts of the country. Dominant Strength Concrete, 31 
percent stronger than ordinary concrete, which is pro- 
duced by the exclusive re-mixing action of the Koehring 
drum, guarantees the maximum safety and strength. 


KOEHRING COMPANY 


Manufacturers of Concrete Mixers and Locomotive Cranes. 


MILWAUKEE , WISCONSIN 











RESEARCH LABORATORY 
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ed it to this crude test, it did not possess 

the necessary brittleness. 
Recommendations were made to the 

effect that the steel should be heated 





. metallurgy know that the 
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to a suitable temperature, and quenched, 
before it is shipped to the Chinese cus- 
tomer. This was done, and no further 
complaints have been received. 

Readers who are familiar with steel 
brittleness 
which the Chinese demand in steel is of 





INDUSTRIAL PRINTING 


The Murray Printing Company is located at Kendall Square, Cam- 
bridge, in its own modern and commodious building, with a plant 


that is efficient in every detail. 


The firm has been established one- 


quarter of a century and handles the printing of catalogues, periodi- 
cals and technical books. The firm’s list of customers includes many 
large manufacturers and publishing houses of New England. 


Always ready to intelligently co-operate with 
you on your printing requirements. 


THE MURRAY PRINTING COMPANY 
KENDALL SQUARE, CAMBRIDGE 


Metallic Packing 


its development, uses and correct 
application to modern equipment 
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FREE TO 
TECH STUDENTS 


Some day you’ll be a 
Chief Engineer 
Designing Engineer 
Operating Engineer 
At that time you will have to 

know something about 


“Packings and Stuffing 
Box Design”’ 


or lose your job. 


Get this 
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information now be- 
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It’s free to every ambitious 
student and it contains 62 
pages of practical packing facts. 
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1808 CUYLER AVENUE 








January, 1922 


no consequence, but if they demand a 
product which will pass their test, it is 
incumbent upon the manufacturer to ca- 
ter to their peculiarities. In this particu- 
lar instance, the laboratory was instru 
mental in retaining a large*portion of 
foreign trade. 

Innumerable instances could be cited 
where millions of dollars have been 
saved through the activities of the labor- 
atory. A discussion of the various prob- 
lems would not be of general interest, 
but suffice it to say that a laboratory, 
even though not profitable, will at least 
pay its operating expenses. 

At the present time, there are over 
four hundred laboratories in the United 
States. This figure does not include Uni- 
versity or Government laboratories. 

In conclusion, it may be said, first: 
that the laboratories of the country have 
contributed to industrial advancement; 
secondly, a laboratory is a necessary ad- 
junct to every manufacturing establish- 
ment; thirdly, a laboratory will yield a 
handsome return on the investment. 


Solving High Costs Problem.—The 
present problem of high cost of materials 
in road building and house construction 
may soon be solved as a result of a re- 
cent action of the Department of Justice. 
Many manufacturers of cement, especial- 
ly in Missouri, have been found to be 
involved in an illegal combination to fix 
prices which affected materially the 
progress of construction work. 


Traffic on the Mississippi—To com- 
plete the restoration of traffic upon the 
Mississippi, the Federal Government has 
added to its river flotilla four new pow- 
erful towboats, built at a cost of $1,500,- 
000. The boats are the finest and most 
powerful of the stern-wheel type ever 
constructed for river service, being 265 
feet long, 58 feet beam, and propelled by 
2000 horsepower tandem compound con- 
densing engines. The boats are of 
steel construction throughout and are 
equipped with all modern appliances us- 
ually found only on the larger ocean go- 
ing craft. 


EASTERN TRACTORS COMPANY 


94 MASSACHUSETTS AVENUE 


CAMBRIDGE, MASS. 


Distributors of 


BANGOR, MAINE 


HOLT CATERPILLAR TRACTORS CLETRAC TANK TYPE TRACTORS 


Manufacturers of Snow Plows, Sleds, Trailers, and Logging Equipment 
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What Type of Bearing Shall I Use? 


In selecting the type of bearing to be 
used in any installation the nature and 
size of the load and the conditions of 
operation must be considered. 


If the load is entirely radial a radial 
bearing of the proper size will do the 
work. Such a bearing will also handle 
a slight thrust load. 


In most installations with botha thrust 
and radial load it is better to use an an- 
gular contact bearing or both a radial 
and a thrust bearing. 


For ordinary use Strom radial bearings 
of the 200, 300 and 400 series made to 


an international standard are most de- 
sirable. Angular contact bearings in- 
terchangeable with the above sizes can 
be obtained. Thrust bearings for single 
or double acting duty are made in all 
sizes, with or without the self-aligning 
features. 


Detailed information on bearing design 
and installation is contained in our 
pamphlets: Lubrication of Ball Bear- 
ings, Limits and Allowances on Shafts 
and Housings; Calculating Bearing 
Loads; Interchangeable Sizes of Strom 
Bearings. 


Write for them. 


THE U. S. BALL BEARING MFG. CO. 


(Conrad Patent Licensee) 


4556 Palmer Street, Chicago, Il. 
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FIRE FOG 
(Continued from Page 174) 
tain either water or air, and it is clear 
that those portions not filled with water 
will have air in them, and vice-versa. 
If water is forced into the wood, air will 
be forced out, and if water is withdrawn 
from the wood, air will enter. 
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“As already mentioned, the growth of 
fungi within wood is dependent upon a 
proper amount of air and moisture, 
which means a proper balance between 
the air and moisture supply within the 
wood. If too little moisture is present, 
fungi cannot grow for the lack of it. 
If large percentages of water are present 


ARTHUR C. HARVEY CO. 


[TATA 


506 CAMBRIDGE STREET . 


STEEL 


BOSTON 34, MASS. 


Telephone Brighton 3800 


mIGENERAL WELDING & EQUIPMENT CO.Bj WELDING 
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Complete Service 
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in the wood, fungi cannot grow, not be- 
cause there is too much water, but be- 
cause there is too little air. In other 
words, a fungus will drown under water, 
where it cannot get air, no less than a 
man will. Drowning of plants and ani- 
mals is essentially asphyxiation.” 

After giving results of experiments in 
detail, Professor Snell says: “There was 
found to be very little decay when the 
amount of water was below the fibre sat- 
uration point (twenty-five per cent in 
terms of the oven dry weight of the 
wood) but with increase of moisture 
content the decay became more extended. 
The greatest amount of decay occurred 
between thirty-three per cent and forty- 
two per cent. From forty-two per cent 
on, the amount decreased. At fifty per 
cent there was little decay and none at 
sixty per cent.” He then cites a case 
where a pile of poplar logs being sprayed 
for a short period resulted in the poplar 
bolts taking up water to the amount of 
fifty-two per cent to sixty per cent, and 
draws the following conclusion: “If 
spraying a pile of logs for a few months 
added fifty-two to sixty per cent of wa- 
ter, continuous spraying over longer pe- 
riods would increase the amount of wa- 
ter. The writer’s experiments with five 
different fungi, four of which occur upon 
pulp wood, show that sixty per cent of 
water in the logs will eliminate all dan- 
ger of serious loss from decay. These 
results should enable pulp mill owners 
to proceed with confidence in the instal- 
lation of a spray system such as advo- 
cated by Hoxie. A constant spray or 
‘artificial fog’ will. keep the logs suffi- 
ciently wet to protect them from both 
fire and decay. Logs so wet will mold 
on the outside, but molds do no damage 
to wood beyond discoloring it superfi- 
cially.” 

This Fire-Fog System consists of a 
large number of small nozzles placed at 
proper intervals and height over the log 
pile and connected by piping to a pump 
or other source of water supply of suit- 
able amount and pressure. The source 
of water supply is generally a nearby 
river or lake. The pump is generally of 
the centrifugal type operated by a motor 
or gasoline engine. A suitable strainer 
is necessary to prevent clogging the 
nozzles with bits of wood, leaves, etc., 
which may be in the water. 

The field for the use of this system 
is in connection with the log piles of 
the nearly five hundred pulp mills in the 
United States and Canada, as well as 
with log piles of all kinds, requiring fire 
protection and preservation from decay 
and fungus growth. 


One-Fifth of the Boiler Furnace Refuse 
or ashes of power plants using low 
priced bituminous coal screenings is un- 
burned fuel and can be reclaimed by 
washing on a table such as used in the 
coal producing plants. 
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INDUSTRIAL LIGHTING CODES. 


In order to protect workers from accidents and eye 
sight damage, no less than five states, New York, New 
Jersey, Pennsylvania, Wisconsin and Oregon have now in 
force lighting codes for industrial establishments. Other 
states are now considering the adoption of an industrial 
1ighting code, and it seems only a question of time when 
all the states will adopt such a code. 

Proper lighting of work places is not only of great 
importance to the operators working therein, directly 
affecting their safety and eyesight, but it is a factor of 
equal importance to the employer, as quality and quantity 
of output are deciding factors of profit or loss in the 
operation of the plant. 

The introduction to the Wisconsin code reads as fol- 
lows: “Insufficient and improperly applied illumination is 
a prolific cause of industrial accidents. In the past few 
years numerous investigators, studying the cause of ac- 
cidents, have found that the accident rate in plants with 
poor lighting is higher than similar plants which are well 
illuminated. Factories which have installed approved light- 
ing have experienced reductions in their accidents which 
are very gratifying. 

“Of even greater importance, poor lighting impairs 
vision. Because diminution of eyesight from this cause 
is gradual, it may take the individual years to become 
aware of it. 

“This makes it all the more important to guard against 
the insidious effects of dim illumination, of glaring light 
sources shining in the eyes, of flickering light, of sharp 
shadows, of glare reflected from polished parts of work. 
To conserve the eyesight of the working class is a distinct 
economic gain to the state, but regardless of that, humani- 
tarian considerations demand it. 

“Finally, inadequate illumination decreases the pro- 
duction of the industries of the state, and to that extent, 
the wealth of its people. Factory managers who have 
installed improved illumination, are unanimous in the con- 
viction that better lightir.g increases production and de- 
creases spoilage.” 

The Wisconsin Commission has adopted a rule to the 
effect that, “diffusive or refractive window glass shall be 
ised for the purpose of improving day light conditions 
or for the avoidance of eye strain, wherever the location 
of the work is such that the worker must face large 
window areas, through which excessively bright light may 
at times enter the building.” 

A glass is now available which meets the above re- 
juirements. It properly diffuses the light and prevents 
sun glare passing into the building and is known as 
Factrolite. 

Engineers of to-day are making a thorough study of 
illumination, so that they may be able to plan and lay 
out industrial plants, to scientifically increase their 
efficiency to as near the maximum as possible. This ac- 
complished the engineer is not only doing something worth 
while for his employer, but is doing quite as much for 
vimself by coming into prominence with modern ideas. 

If you are interested in the distribution of light 
through Factrolite, we will send you a copy of Laboratory 
Report—“Factrolited.” 


MISSISSIPPI WIRE GLASS CQO, 
220 Fifth Avenue, 


St Louis, New York. Chicago. 
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The Acme of Success 


Lies not alone in the quality of the 
work performed but also in the Service 
rendered. 


For all good work bears in propor- 
tion to its quality an equal amount of 
Service and that Service is based upon 
a desire to serve. 


Since the establishment of our busi- 
ness, we have constantly given Service 
from the largest to the smallest detail, 
catering to the needs and requirements 


of our customers’ work in every way. 


Our publication work speaks for it- 
self and we take pride in our efforts 
to serve colleges with their printing 
needs. 


We Specialize in College Publications 


Massachusetts 
Linotyping Corporation 


167 Oliver Street, Boston, Mass. 


Good Equipment is Worthless 
Without Good Lubrication 


'T HE efficiency of machinery can never be greater than 


the efficiency of its lubrication. 
Lubricants which hurry equipment to the scrap pile— 


lubricants which require constant attention and application— 
lubricants whose continual dripping spells undue waste and 
fire risk are not efficient. 


Cutting out waste and increasing output are the big prob- 


lems of the present day. Proper lubrication solves both 
problems and 


GREASE 


THE MASTER LUBRICANT 


is the proper lubricant. 


It’s saving time, labor, equipment and money in many of 


America’s greatest industrial plants. Its density is unaffect- 
ed by extremes of heat and cold. It is insoluble in water 
and impervious to outside chemical attacks. 


Write for our new booklet—‘‘Ten Good Reasons for Us- 


ing Keystone Grease.” 


Keystone Lubricating Co. 


Executive Office and Works: PHILADELPHIA, PA., U.S. A. 
Established 1884 


New York Pittsburgh St. Louis Minneapolis 
Boston Chicago Denver San Francisco 
Houston 


Agencies in Principal Countries Throughout the World 
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DID YOU KNOW THAT 


The two leading specialties of 
national reputation in their re- 
spective fields,. Lmproved Process 
Kconomy Grease, not a cheap 
grease, but made of the best re- 
fined Pennsylvania mineral oils, 
and True Blue American Economy 
Boiler Metal Treatment, a heavy 
blue-colored syrup, are made right 
here in New England. 















Burton-Furber 
Coal Co. 























Sole Retail Agents 


CROZER-POCAHONTAS COAL 


Both these specialties are made 
of the best materials only and are 
always manufactured with the 
greatest care. 








We are experts and specialists 
and do not expect to receive any 
payment unless you are well sat- 
isfied. 









Selected Grades of 
ANTHRACITE COAL 












We can refer you to any user 
as to the quality of our two prod- 
ucts and to our service. 







Established 1909 


Economy Lubricating Co. 
Harry H. 
SOLE MANUFACTURERS 
Charlestown 29, Boston, Mass. 









50 CONGRESS STREET 
BOSTON, MASS. 
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LIVING CONDITIONS AT SEA 
(Continued from Page 190) 


seamen during the war, rather than to 
any firmer co-operation, is shown by the 
fact that most shipping companies op- 
erate now on the open shop principle. 


Some improvement has been derived 


from the various international confer- 


ences referring to the living conditions 


of workers in general, or to the condi 


tions of the seamen in particular, prin- 


cipally by their calling the attention of 
the public to very flagrant injustices. 
But many more improvements are neces 
sary before the marine worker enjoys the 
same comforts are the workman ashore. 
in three 


This may be effected ways. 


first: Legislation must be made more 


specific, above all, phrases as, “as far 


as practicable,” must be dropped from 


the law requirements, in other words, 


no hole through which the law can be 


evaded must be left open. second: By 


education. Shipbuilders and ship own- 


ers must be made to realize under what 
conditions seamen have to live, and that 
they, as human beings, are entitled to 
all considerations that make their dreary 
lives more cheerful, and their hard tasks 
easier. third: Through the extension of 
“Human Engineering,’ to ships. sy 
that I mean that just as in industry, effi- 
ciency experts study the conditions of 
workers with the view of finding ways 
and means for improving them, these ex- 
perts should study the peculiar condi- 
tions of seamen, with the same view in 
mind. 

Some initial steps have taken 
during the war, by the American Library 
Association, extending their services to 
the ships of the United States Shipping 
Board. Let us hope that this work will 
be kept up, in co-operation with the pri- 
vate owners, on all ships of the Mer- 
chant Marine. 

Summing up, we come to the conclu- 
sion that an efficient American Merchant 
Marine, manned by American officers 
and seamen is only possible when the 
conditions are made such as to attract 
clean living, energetic young men. 
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MoMaion & Jaques |} 4, TRe 


242 Massachusetts Ave. Chimney 
Corporation 
WITH 


oF ae AUBURN THRUSTS 


—_—. WORM DRIVES when equipped with AU- 
BURN BALL BEARINGS are free from 


Lock and Electric 
Work 


overheated bearings, lost motion, and con- 
sume less oil, besides lasting longer due to 


STEEL, BRASS AND BRONZE BALLS 


PLUMBING, HEATING 


and LIGHTING BOSTON CHICAGO 
PHILADELPHIA 
CLEVELAND 


maintained alignment. 

Send for data sheets showing how several 
worm gear problems were answered with 
Auburn Thrusts. 
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Hardware. Paints AUBURN BALL BEARING CO. 
. 147 Fourth Avenue 44 Elizabeth Street 


and Oils NEW YORK CITY a 





WILLIAM T. REED CO. 


, ‘Building Construction 


| 201 DEVONSHIRE STREET, BOSTON 9 


, INDUSTRIAL CONSTRUCTION — SLOW 
| BURNING OR FIREPROOF 
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NEW ENGLAND CONCRETE CONSTRUCTION COMPANY 





FUEL TESTING APPARATUS 
Will Show The Facts About Your Coal 
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TEXTILE SOAPS 


77 Summer Street Boston, Mass. 


Trade Mark Reg. U. S. Pat. Off. 


Made of extra quality cotton yarn, carefully inspected and guaranteed free from all imperfections of braid or finish. The 


colored spots are our trade-mark, used only with this quality. 
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CARBURETION PROBLEMS 

(Continued from Page 181) 
indicate corresponding temperatures. By 
a simultaneous manipulation of throttles 
and by-pass valves, the carburetor may 
be made to deliver a mixture correspond- 
ing to any predetermined condition of 
load, manifold depression, and altitude. 

For the further testing of the var- 
buretor, there are provided larger cham- 
bers in which the pressure can be re- 
duced to that corresponding to altitudes 
of 25,000 or 30,000 feet, and in which the 
whole engine assembly can be set up 
and operated. The walls of these cham- 
bers are of concrete, heavily reenforced 
to withstand the enormous crushing 
pressure of the atmosphere when an al- 
titude test is being run. The tempera- 
ture of the air used and of the whole 
chamber can be reduced to desired lim- 
its by means of an ammonia refrigerat- 
ing plant. The power developed is taken 
up and measured by an electric dynamo- 
meter. The engine is controlled from 
outside the test chamber by means of 
rods and wires passing through the walls 
of the room. 

With such equipment it becomes pos- 
sible to impose all the conditions of an 
altitude flight upon the laboratory test, 
and to check the practicability of any 
proposed scheme of carburetion. 


REVIEW 


“Prepared Radio Measurements’— 
with self-computing charts, by Ralph 
Batcher. Wireless Press, Inc., 1921. 

The book consists of one hundred and 
twenty graphs and nomographic charts 
for the solution of the more important 
formulae used in radio and electrical 
engineering. The list is very complete, 
and includes the more complicated ex- 
pressions such as the various transmis- 
sion formulae, as well as a complete set 
of LC charts covering wave lengths from 
100 to 30,000 meters. Inductance coil 
design is very fully treated. 

The accuracy of the charts is above 
the accuracy with which the various fac- 
tors that enter into the formulae can 
be measured by ordinary means. By 
them, nearly all of the computations 
necessary in radio work, even the most 
tedious, are reduced to a few seconds’ 
work with a ruler and pencil. The book 
should prove a great aid to all electrical 
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Beginning with what would 
now be called the tiniest sort 
of a unit, a turbine which had 
a normal rating of 400 hp. 
at 3600 rpm., Westinghouse 
has developed turbine con- 
struction to a point where 
three cylinder, two stage, 
turbines are now in service 
developing 100,000 hp. And 
a most significant fact about 
this development isthat prac- 
tically every step in this prog- 
ress has been a step forward. 


G 


\\ 


wy 
AA 


THE TECH ENGINEERING NEWS 


1921, 70,000 kv-a. Unit 
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Francis Hodgkinson 


URING the last twenty-five years power 

generation practice has been revolution- 
ized. The steam turbine has definitely dis- 
placed the reciprocating engine as the standard 
prime mover in large generating equipments. 
And Francis Hodgkinson has had more to do 
with this achievement than any other one in- 
dividual. 


Mr. Hodgkinson came to this country along 
with the Westinghouse Licenses under the Par- 
sons patents, in 1896, upon the recommendation 
of the inventor himself. Since that time prac- 
tically every commercial steam turbine Westing- 
house has built has been designed and built by 
him and his able associates. 


In this quarter-century of steam-turbine de- 
velopment inventive genius has been paralleled 
throughout by practical level-headedness. There 
are few cases in engineering history where the 
record is writ as clearly and impressively as this. 
There can be nothing but credit for the engineer 
who puts his errors underfoot and rises upon 
them, and most of the world’s greatest achieve- 
ments have been so reached. The World also 


Westi 





honors progress that is surefooted and far-vis- 
ioned, such as the development of steam turbines 
under Mr. Hodgkinson’s direction. 


Many inventions of tremendous value in 
steam turbine practice have been devised and 
perfected by him and his co-workers. Among 
the more important of these are the construc- 
tion, in 1907, of the first low-pressure turbine to 
be built in America, and in 1911, of the first 
Bleeder type of turbine; the perfection, in com- 
pany with H. E. Longwell, of the water-seal 
gland; a balancing machine for turbine rotors 
that is almost superhumanly sensitive; a trouble- 
proof method of supporting turbine cylinders; 
and a very superior process for affixing turbine 
blades to rotor and cylinder. 


One of the fundamental Westinghouse pol- 
icies is insistence upon the uttermost in engineer- 
ing. The observance of this policy in form and 
in spirit has provided genuine opportunities for 
many men of remarkable engineering gifts, one 
of the most notable of whom is the man whose 
name appears as the title of this article, Francis 
Hodgkinson. 
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THE MASSACHUSETTS 
INSTITUTE OF TECHNOLOGY 


CAMBRIDGE, MASS. 


THE MASSACHUSETTS INSTITUTE OF TECHNOLOGY aims to give thorough 
instruction in Civil, Mechanical, Chemical, Mining, Electrical and Sanitary Engineering ; 
in Chemistry, Electro-chemistry, Architecture, Physics, Biology and Public Health, Geology, 
Naval Architecture and Engineering Administration. 


To be admitted to the Institute, the applicant must have attained the age of seventeen 
years and must pass examinations in Algebra, Plane and Solid Geometry, Physics, Trigonom- 
etry, English, French or German. Certificate of preparation in two units of a series of elective 
subjects is also required. The requirement in History may be met by the presentation of a 
school record of certificate grade. A division of these examinations between different exam- 
ination periods is allowed. In general a faithful student who has passed ereditably through 
a good high school, having two years’ study of French and German or three years of French 
or German should be able to pass the Institute examinations. 


Graduates of colleges, and in general all applieants presenting certificates represent- 


ing work done at other colleges, are excused from the usual entrance examinations and from 
any subjects already satisfactorily completed. Records of the College Entrance Examination 
Board, which holds examinations at many points throughout the country and in Europe, are 
also accepted for admission to the Institute. 


Instruction is given by means of lectures and recitations, in connection with appro- 
priate work in the laboratory, drawing-room or field. To this end, extensive laboratories of 
Chemistry, Physics, Biology, Mining, Mechanical Engineering, Applied Mechanies, and the 
Mechanics Arts have been thoroughly equipped, and unusual opportunities for field-work and 
for the examination of existing structures and industries have been secured. The co-operative 
course in Electrical Engineering and that in Chemical Engineering Practice afford an un- 
usual opportunity to combine a technical training with a direct contact with the industries. 


The regular courses are of four years’ duration, and lead to the degree of Bachelor 
of Science. In most courses the work may also be distributed over five years by students who 
prefer to do'so. Special students are admitted to work for which they are qualified; and the 
degree of Master of Science, Doctor of Philosophy, and Doctor of Science are given for resi- 
dent study subsequent to graduation. Opportunity for research is offered in all the de- 
partmental laboratories and in the Research Laboratories of Applied Chemistry, Electrical 
Engineering, Industrial Physics and Physical Chemistry. 


The tuition fee, not including breakage in the laboratories, is $300 a year. 
For catalogues and information, address 


MASSACHUSETTS INSTITUTE OF TECHNOLOGY, 
CAMBRIDGE 39, MASS. 
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OR sixty years Sturtevant has been harnessing the air for 
power. It is Sturtevant shop practice to build each machine 


with a reserve in excess of maximum requirements. 


This is 


why Sturtevant apparatus is longer-lived and can do the work 
that other air machinery ‘‘falls down’”’ on. 

Machines have been perfected which range in size from those 
supplying air for cleaning carpets in a home to giant blowers 
powerful enough to boost the gas pressure for a whole city. 


A New Method of Drying 
the Face and Hands 


Individual 
papertowels 4 
became popu- hgh 
lar because of Jl 
the sanitary ff 
advantages 
they hold over 
linen towels. 
But Sturtevant 
devised even a ; 
better method of drying 
the face and hands. 

Sturtevant . equipment, 
hidden from view, forces 
a gentle current of dry, 
warm air into a Hand and 
Face Dryer located in the 
wall. The person using 
this dryer simply releases 
a foot pedal and holds his 
hands and face in front of 


Making climate to order is an important phase of Sturtevant’s business. 








the vent. Dry, 
warm air ab- 
sorbs all the 
water and 
leaves the face and hands 
thoroughly dry. 

This system is less ex- 
pensive than the use of 
towels for offices, factor- 
ies, swimming pools, and 
clubs. And it is impos- 
sible to dry the face and 
hands in a more sanitary 
manner. 


Improving the California 
Climate 


The fame of California’s 
climate is world-wide. But 
even in California some 
days are better than 
others. 


So the California Asso- 
ciated Raisin Co. decided 
that their Sun-Maid Rais- 
ins needed the ideal day’s 
conditions of temperature 








and humidity throughout 
the entire year. 


A Sturtevant Air Con- 
ditioning System was in- 
stalled. Any one who 
tastes Sun-Maid Raisins 
will know that they are 
dried in a wonderfu! cli- 
mate. 


It is 


responsible for better working conditions and products in hundreds of different 


industries. 
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What Is a Vacuum Furnace? 


N an ordinary furnace materials burn or combine with the oxygen 

of the air. Melt zinc, cadmium, or lead in an ordinary furnace and a 
scum of ‘dross’ appears, an impurity formed by the oxygen. You see 
it in the lead pots that plumbers use. 


In a vacuum furnace, on the contrary, the air is pumped out so that 
the heated object cannot combine with oxygen. Therefore in the 
vacuum furnace impurities are not formed. 


Clearly, the chemical processes that take place in the two types are 
different, and the difference is important. Copper, for instance, if 
impure, loses in electrical conductivity. Vacuum-furnace copper is 
pure. 


So the vacuum furnace has opened up a whole new world of chem- 
ical investigation. The Research Laboratories of the General Electric 
Company have been exploring this new world solely to find out the 
possibilities under a new series of conditions. 


Yet there have followed practical results highly important to 
industry. The absence of oxidation, for instance, has enabled chemists 
to combine metals to form new alloys heretofore impossible. Indeed, 
the vacuum furnace has stimulated the study of metallurgical proc- 
esses and has become indispensable to chemists responsible for 
production of metals in quantities. 


And this is the resu!t cf scientific research. 


Discover new facts, add to the sum total of human knowledge, and 
sooner or later, in many unexpected ways practical resu!ts will follow. 
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